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EXECUTIVE SUMMARY

In November 1990, the Clean Air Act Amendments of 1990 (CAAA) were passed by

Congress and signed into law by the President. Title I of the CAAA contains provisions on the

required development of emission inventories for designated areas that failed to meet the National

Ambient Air Quality Standards (NAAQS) for ozone and carbon monoxide (CO). These

inventories are to be prepared as a part of a State’s revisions to its State Implementation Plan

(SIP) to formulate a strategy to attain NAAQS.

The U. S. Environmental Protection Agency (EPA) has developed and published several

guidance documents delineating how the 1990 base year emission inventories specified in Title I

are to be prepared.  Implementation guidance has been prepared detailing minimum inventory

requirements and specific procedures to be followed during inventory preparation. The chief

procedural guidance document is Procedures for the Prenaration of Emission Inventories for

Carbon Monoxide and Precursors of Ozone. Volume I: General Guidance for Station- Sources

(EPA-450/4-91-016),  which is known simply as the Procedures Document. Minimum inventory

requirements for ozone and CO nonattainment areas are described in Emission Inventory

Reauirements for Ozone State Implementation Plans (EPA-450/4-91-010) and Emission Inventory

Reauirements for Carbon Monoxide State Implementation Plans (EPA-450/4-91-Oil),  known

collectively as the Requirements Documents.

This report is meant to enhance and supplement the Procedures and Requirements

Documents. It is not, however, intended as an additional Procedures or Requirements Document.

The audience for this report is any State or local air pollution control agency responsible for

compiling a 1990 base year SIP inventory for ozone and/or CO.

The primary intent of this report is to provide States with instructional guidance on how

to present and document data for an inventory. Illustrative examples for each of the principal

constituents of an ozone and CO emission inventory are presented, along with guidance on

content and format. The guidance is purposefully brief and is directed to highlight the generic

issues surrounding the documentation of an emission inventory, although enough detail is
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provided to ensure compliance with published EPA requirements and to facilitate timely and

effective EPA review and evaluation. The goal of this report is not to address all source

category types or potential emission situations.

The overall report is structured along the lines of the documentation outline given in the

ozone and CO Requirements Documents. The principal components of development and

documentation for 1990 base year inventories addressed in this report include stationary point

sources,. stationary area sources, non-road mobile sources, on-road mobile sources, biogenic.

emission sources, quality assurance implementation, emissions summaries, and basic reporting

requirements. Each section in this report is a discrete discussion focusing on one of these

principal components. As such, the discussions within a section are independent from the

discussions in other sections and are not intended to necessarily be consistent. For example,

source or county names may not match, emissions or activity data may not match, etc.

Each section of this report contains a group of examples that represents a subset of the

overall category. For instance, there are over 20 20 stationary area source categories, but examples

are only provided for eight categories. These eight examples address the general range of issues

pertinent to documenting area source category emissions for 1990 SIP inventories. Instructional

guidance is provided for these eight illustrative categories, as well as for the minimum and

essential needs (e.g., list of all categories addressed, list of those not addressed and why,

summary emissions by category by county, etc.) for stationary area sources in general. The

examples given in each section are fictitious and serve only illustrative purposes. This document

should not be used as a reference for emission factors, activity levels, or emission estimation

methodologies.
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SECTION 1

INTRODUCTION

1.1 DOCUMENT PURPOSE AND ORGANIZATION

The primary intent of this guidance document is to provide State and local air pollution

control agencies with a guide for presenting and documenting their 1990 base year ozone and

carbon monoxide (CO) State Implementation Plan (SIP) emission inventories. The document

contains illustrative examples of how agencies should present and verify their emission inventory

development efforts in order to demonstrate adherence to published U. S. Environmental

Protection Agency (EPA) requirements and specifications. Presenting inventory information in

the suggested form will also result in a more timely and effective review, evaluation, and

approval of the data by EPA.

The guidance information presented in this report is designed to enhance and supplement

previously issued EPA guidance that addressed inventory documentation needs either directly or

indirectly. The documents, Procedures for the Prenaration of Emission Inventories for Carbon

Monoxide and Precursors of Ozone. Volume I: General Guidance for Stationarv Sources

(EPA-450/4-91-016),  known as the Procedures Document, and Emission Inventory Requirements

for Ozone State Imulementation  Plans (EPA-450/4-91-010) and Emission Inventotv Reauirements

for Carbon Monoxide State Imulementation Plans (EPA-450/4-91-Oil),  known collectively as the

Requirements Documents, provide indirect guidance on how to document emission inventory

estimates. The EPA report Exam le Emission Inv nto1

State Implementation Plans (SIPsl (EPA-450/4-89-018)  directly addresses inventory

documentation needs, but not for 1990 inventories. However, much of the general

documentation guidance given for post-1987 inventories is still applicable for 1990 and is further

embellished by the examples for 1990 shown in this guidance document.

The guidance for 1990 inventories consists of focused instructional material supported by

illustrative examples for each of the principal constituents of an ozone or CO emission inventory.
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The guidance is directed to the generic issues surrounding inventory documentation and not to

category- or site-specific details. The examples show the fundamental basis of what EPA is

looking for in terms of documentation. For this reason, not every conceivable scenario in the

inventory documentation process is addressed in this report.

This report comprises eight sections. Section 1.0 contains a summary of the report’s

structure and overall purposes. Section 2.0 discusses essential elements of inventory presentation

that must be followed in order to generate a reviewable inventory product. Sections 3.0

through 8.0 address the primary components of a 1990 base year inventory as set forth in the

Requirements Documents. Each section is a discrete discussion that is not necessarily intended to

be consistent with the others (e.g., source or county names may not match, emissions or activity

data may not match; etc.).

Within each section, instructional guidance is provided that reinforces which information

is needed to ensure adequate documentation. The examples tangibly illustrate the instructions and

provide templates for implementing the instructions. It should be noted that the text and numbers

in the examples do not necessarily represent real data. Most of the emissions and activity level

data are fictitions  and should not necessarily be considered representative of a given source or

source category.

All of the examples appear in bolded italics to distinguish them from the instructions and

information presented as part of this guidance document. In cases where the example is a figure

or a table, the title appears in bolded i&Zics. States are not bound to use the exact same tabular

or graphical formats suggested here, but something that approximates the content of the example

should be used.

Under no circumstances should this document be used as a reference for emission factors,

activity levels, or emission estimation methodologies.
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SECTION 2

ESSENTIAL ELEMENTS OF INVENTORY DOCUMENTATION

From EPA’s experience with the Post-1987 ozone/CO emission inventories that were

submitted for review, it became evident that there was a need to define and clarify essential

elements associated with documenting an inventory in written report form. Although several of

these elements may seem trivial, they constituted significant problems in trying to conduct quality

reviews of the Post-1987 inventories. These elements and the proper procedure for handling

them are discussed in the following paragraphs.

2 .1 COVER PAGE

Each inventory documentation report should contain a cover page that clearly delineates

the following items:

l Type of inventory being submitted (ozone or CO), including pollutants addressed;

l Geographic area covered or addressed;

l Status of inventory (draft or final);

l Report date;

l Report preparer (if different from responsible agency - e.g., a consultant or
university); and

l Responsible agency submitting inventory.

This information is particularly helpful in cases where only partial data are being submitted,

e.g., only VOC emission estimates, only point source data, only mobile source NO, estimates,

etc. This information is also needed if multiple agencies are submitting different parts of the

inventory. For example, County A may have an autonomous agency that prepared and submitted

its own point source data, while the State agency is doing all the other source types. An example

cover page is shown in Table 2-1. _
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TABLE2-1.  EXAMPLECOVERPAGE

1990 BASE YEAR OZONE:  EMISSION INVENTORY

FOR VOLATILE ORGANIC COMPOUNDS (VOC)  EMISSIONS

for

Ozoneville, North Carolina, Nonattainment Area

DRAFLF  SUBMITTAL

April 1992

Prepared by:

Ozoneville Air Pollution Control Agency
123 Maple Street

Ozoneville, North Carolina 01234
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2.2 PAGE NUMBERS

It is essential for organization and subsequent evaluation that all inventory reports be

systematically page numbered. Many of the Post-1987 inventory submittals were deficient in this

area. Correct page numbering is also required in order to produce a valid Table of Contents.

One method for numbering pages is to begin each section of the report with page number 1

preceded by the section number, as shown in Table 2-2.

2 .3 TABLE OF CONTENTS

Almost all of the submitted inventory documents failed to include any kind of table of

contents or other organizational index, which made it difficult to locate information within the

reports. All inventories should include a logically organized table of contents that covers the

main text and the appendices. A complete list of tables and list of figures/graphs should also be

included. Ideally, the document should be organized by an easy-to-follow numerical system

consisting of ordered headings. Table 2-2 shows an example Table of Contents and numerical

heading system. Tables 2-3 and 2-4 show standard presentations for lists of tables and figures,

respectively. Accompanying material (see below) should be identified and listed at the end of the

Table of Contents.

2.4 ACCOMPANYING MATERIALS

It is recommended that agencies provide accompanying supportive data, such as computer

printouts or PC disks, separately from the report. It is crucial, however, that any such material

be clearly labeled as to what it is, where it applies in the inventory document, and how it was

used in the inventory development process. If the material is not defined in the primary

document, the label should also provide the material’s reference or source. An example of what
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TABLE2-2.  EXAMPLEOFATABLEOFCONTENTSFOR1990
SIPINVENTORYDOCUMENTATION

Section Es

Preface . . . . . ..-........................*....,....-.- V

Executive Summary . . . . . . . . . . . _ . _ _ _ _ . _ _ _ f . . . . . . . . . . _ _ _ , _ _ _ . _ _ . . . v

List of Tables .., . . . . . . . . . . . . . . . . . * _ . . . . . . . . . . . . . f . *...... xi

ListofFigures . . . . .._._ ___.,._.,,.................... e . . . . xv

i.0

2.0

3.0

Background and Emissions Summary _ . . . _ _ . . f . . . . . . , . . , . . . . . . . . . _ . l-l

1.1 Background . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l - l
1.2 Emissions Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l-5

Point Sources . . . . . . . . . . . . . . . . . . . _ _ _ . . . , . . . . . . . . . . . . . . . . . :2-l

2.1
2.2

2.3
2.4
2.5

2.6
2.7

Introduction and Scope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-l
Methodology and Approach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-2
2.2.1 List of Potential VOC-, NO,-, and CO-emitting Source Categories . . 2-4
2.2.2 Identification of Plant/Facility Listings . . . . . . . . . . . . . . . . . . . . 2-4
Quality Assurance Measures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-5
Summary of Point Source Emissions . . . . . . . . . . . . . . . . . . . . . . . . . . 2-6
VOC Point Source Emissions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-7
2.5.1 Storage, Transportation, and Marketing of VOC . . . . . . . . . . . . . 2-15
2.5.2 Industrial Processes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-15
2.5.3 Industrial Surface Coating . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-17
NOx  and CO Point Source Emissions . . . . . . . . . . . . . . . . . . . . . . . . 2-22
References for Section 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-25

Area Sources _ . . . . . . , . . . . . _ . _ _ . . . . . . . . . . _ + _ . _ _ _ _ _ . . _ . . . _ .3-l

3.1
3 .2

3 .3
3 .4
3 .5

Introduction and Scope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-l
Methodology and Approach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-4
3.2.1 Source Category Identification . . . . . . . . . . . . . . . . . . . . . . . . . 3-4
3.2.2 Emission Estimation Approach . . . . . . . . . . . . . . . . . . . . . . . . . 3-4
Quality Assurance Measures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-8
Summary of Area Source Emissions . . . . . . . . . . . . . . . . . . . . . . . . . . 3-8
Discussion of the Area Source Categories . . . . . . . . . . . . . . . . . . . . . . 3-11
3.5.1 Gasoline and Diesel Distribution . . . . . . . . . . . . . . . . . . . . . . . 3-l 1
3.5.2 Stationary Source Solvent Evaporation . . . . . . . . . . . . . . . . . . . 3-18

3.5.2.1 Dry Cleaning . . . . . . . . . . . . . . . . . . , . . . . . . . . . . 3-19
3.5.2.2 Degreasing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-21
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TABLE 2-3. EMPLE  OF A LIST OF TABLES FOR 1990 SIP INVENTORY
EMISSIONS DOCUMENTATION

Table

2-10

3-l

3-2

3-3

3-4

3-5

3-6

3-7’

3-8

3-9

3-10

3-11

3-12

3-13

3-14

3-15

3-16

Summary of Ozoneville Nonattainment Area Point Source NO, and
CO Emissions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-24

Area Sources Included in the Ozoneville Nonattainment Area
Emissions Inventory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-2

Summa.ty  of the Estimation Procedures for Area Sources . . . . . . . . . . . . . . . 3-6

Summary of Emissions from Area Sources . . . . . . . . . . . . . . . . . . . . . . . 3-9

Summary of Emissions from Gasoline Marketing . . . . . . . . . . . . . . . . . . . 3-16

Summary of Emissions from Diesel Marketing . . . . . . . . . . . . . . . . . . . . . 3-17

Summary of Emissions from Dry Cleaning Facilities . . . . . . . . . . . . . . . . 3-22

Summary of Emissions from Degreasing Operations . . . . . . . . . . . . . . . . . . 3-23

Summary of Emissions from Surface Coating . . . . . . . . . . . . . . . . . . . . . . 3-25

Summary of Emissions from Graphic Arts Facilities . . . . . . . . . . . . . . . . . 3-28

Summary of Emissions from Cutback Asphalt Paving
Operations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-29

Summary of VOC Emissions from Rooting Operations . . . . . . . . . . . . . . . . 3-32

Summary of NO, Emissions from Roofing Operations . . . . . . . . . . . . . . . . 3-33

Summary of CO Emissions from Roofing Operations . . . . . . . . . . . . . . . . . 3-34

Sum.ma.ry  of Emissions from Pesticide Application . . . . . . . . . . . . . . . . . . . 3-36

Summary of Emissions from Commercial/Consumer Solvent Use . . . . . . . . . 3-38

Summary of VOC Emissions from Waste Management Practices . . . . . . . . . . 3-40
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TARLE 2-4. EXAMPLE OF A LIST OF FIGURFiS  FOR 1990 SIP INVENTORY
DOCUMENTATION

-

Figure

l - l

l-2

1 - 3

2 - 1

2-2

2-3

3-l

3-2

3-3

4-l

m
Map of the Inventory Planning Area for the Ozoneville Nonattainment Area
Emissions Inventory . . . . _ _ _ . . . . . . , . . . _ _ _ _ _ . . . . _ _ _ . . . . . . . . l-3

Summary of Ozoneville Nonattainment Area Ozone Season Day Emissions,
1987 Base Year . . . . . . . . f . _ _ _ _ _ . . . . . . . . . . . _ _ . . . . . . . . _ _ . . l-8

Distribution of 1987 Base Year Emissions by Point,
Area and Mobile Components _ _ _ . . . . . . . . . . . . . . _ _ _ _ . . . . . , . . . . 1-15

Ozoneville Nonattainment Area Point Source VOC Emissions by Category;
Total = 28.3 TPD . . . . . . . . _ . _ _ _ . _ _ _ _ _ . . . . . . . . . . . . _ _ . . _ . . 2-12

Distribution of Point Source VOC Emission by Control Status
and Category _ . _ . . _ _ . _ _ . . _ . . . . . . . . . . . . . . . _ _ _ _ . _ . . . . . . . . 2-13

Distribution of Point Source VOC Emissions by Emission Size
Category; Total 28.3 TPD . . . . . . . . . . . . . . . . _ . _ _ . . . . . . . . . . . . . 2-14

Ozoneville Nonattainment Area Area Source VOC Emissions by Category . . . . 3-12

Ozoneville Nonattainment Area Area Source CO Emissions by Category . . . . . 3-13

Ozoneville Nonattainment Area Area Source NO, Emissions by Category . _ . . 3-14

Overview of the Major Roads in the Ozoneville Nonattainment Area
Transportation Planning Area Network . . , . . . . f . . _ . _ _ _ . . . . . . . . . . . 4-5
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is minimally desired by EPA for labeling a computer printout that is submitted as accompanying

material to an inventory documentation report is shown below (as AttWhment  c).

ATTACHMENT C

1990 OZONEWUE  SIP OZONE INVENTORY
DOCUMENTATION REPORT

Ozoneville Air Pollution Control Agency
123 Maple Street

Ozoneville,  NC 01234

This  aftachment  is a computer printout of state employment data by SIC code for SICs  10-79.
The data were generated by the State Commerce Department from the 1990 Census of
Employment dambase. The  data were used to determine county level employment by 4-digit
SIC code for use in area source emission es&r&on  routines. Employment figures  were
developed for dry cleaning, degreasing, auto body refinishing, architectural coating, and eight
industrial sugace  coating area source categories. The methods used to convert these raw
employment numbers into SIC category  values on a county level are discussed in Section 3.2 of
the inventory documentation report. The results were in turn used for emission estimation in
Sections 3.3 - 3.6 and 3.9 - 3.16.

2.5 INTEGRATING DATA PROM MULTIPLE GROUPS

One particularly troublesome problem during the preparation of Post-1987 emission

inventories involved the lack of coordination when different agencies developed different parts of

the inventory. It is recognized that within a given nonattainment area, there may exist two or

more agencies (State, county, or local) with jurisdiction over one or more counties/cities in the

nonattainment area. While county or local agencies may want to assemble all or parts of the

inventory for their jurisdictions, it is crucial that the central State air pollution control agency

with the principal responsibility and authority for the 1990 base year inventories coordinate and

integrate every contributing agency’s inventory components into a coherently integrated inventory

documentation package presented in accordance with the guidelines contained in this document

and other pertinent EPA SIP inventory guidance documents. When multiple agencies are

involved in the inventory process, the role and bounds of each group’s work must be clearly

defined.
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2.6 DOCUMENT SECTIONS

The information in the emissions inventory report should be organized into sections, each

of which addresses a specific topic. In general, an inventory report will contain some or all of

the following sections:

Section 1 .O BACKGROUND AND SUMMARY

Section 2.0 STATIONARY POINT SOURCES

Section 3.0 STATIONARY AREA SOURCES

Section 4.0 NON-ROAD MOBILE SOURCES

Section 5 .O ON-ROAD MOBILE SOURCES

Section 6.0 BIOGENIC SOURCES

Section 7.0 QUALITY ASSURANCE IMPLEMENTATION

These section headings (but not the section numbers) correspond to sections in this guidance

document; therefore, the information to be included in each section of the inventory

documentation report can be easily determined.
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SECTION 3

BACKGROUND AND EMISSIONS SUMMARY

The Background and Emissions Summary section of a State’s 1990 emission inventory

report should contain an overview discussion on how the inventory was prepared and a summary

of the emissions estimates that were developed. The Background section should answer the basic

who, what, how, and why questions associated with the inventory. Section 3.1 of this report

shows the topics to be covered in the background discussion and examples containing the level of

detail expected. Guidance for presenting the Emissions Summary is provided in Section 3.2.

The final item that should be provided in this section of the documentation report is a

description of how the report is organized. Section 3.3 provides a brief example paragraph that

illustrates the desired approach.

3.1 BACKGROUND

In the Background portion of the emission inventory documentation, the inventory

preparer or agency submitting the inventory should discuss the following essential topics.

l Type of inventory;

l Pollutants covered in the inventory;

l Sources addressed in the inventory;

l Geographic area covered in the inventory;

.

l

State agency responsible for submitting the inventory;

Agencies/groups that prepared the inventory;

l

.

Contact people for the inventory and its components; and

Basic underlying assumptions or issues associated with the inventory.
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Examples of the kinds of material that could be presented to discuss these topics are

shown below.

Tvue of Inventon.  Pollutants. and Source Categories

This document presents the 1990 base year ozone SIP emission inventory for the

Ozoneville nonatlktinment  area. The  inventory addresses volatile organic compound (VOC),

oxides of nitrogen (NOJ,  and carbon monoxide (CO) emissions from stationary point,

stationary area, on-road mobile, and non-road mobile emission sources. Emissions of VOC

are also addressed for biogenic sources.

Geographic Area

The  emissions inventory covers the Ozoneville nonattainment  area, which was

designated as a serious nonatiinment  area for ozone by EPA in a November 6, 1991, Federal

T h e  g e o g r a p h i c  a r e a  d e l i n e a t e d  b y  t h e  O z o n e v i l l eRegister notice (Vol. 56, NO. 215, 56694).

nonattainment area is shown in the map in Figure 3-1. This inventoried area includes both the

designated nonattainment area and a 25mile extension around the nonattainment area for

large point sources. In addition to the metropolitan area of Ozoneville, the nonattainment area

encompasses Counties A, B, C, and D. The 25-mile  boundary surrounding the nonattainment

area encompasses portions of 12 additional counties. As can be imagined, a strict 25-mile

boundary does not coincide with county or other jurisdictional lines. For the purpose of

developing a clear definition of the inventory area boundary and to avoid unnecessary

judgement calls pertaining to the precise location of particular facilities in relation to the

nonattainment area borders, the inventory area boundary was conservatively defined to include

all portions of the 12 surrounding counties, as clearly illustrated in Figure 3-l.

If an area is required to perform air quality modeling for attainment demonstration

purposes, the necessary geographic description may be more comprehensive than that needed for

non-modeling areas. If modeling is required and the modeling domain area is larger than the

designated nonattainment area, the expanded inventory and modeling boundaries hypothetically
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shown in Figure 3-l need to be specified. Individual counties in the modeling domain inventory

also need to be identified.

Agencies/Contacts Responsible for the Inventorv

The agency with the direct responsibility for prepakzg  and submitting the Ozoneville

nonattainment area 1990 base year ozone SIP inventory is the Ozoneville Regional Planning

Authority (ORPA). The ORPA  was directly responsible for coordinating and supervising the

completion of each segment of the inventory. Several other State and local agencies

contributed information that was necessary for preparing emission estimates, The  State

Deparhnent  of Environmental Regulation (DER),  the Ozoneville Department of Public Health

(ODPH), and various other State deparfments  (e.g., Labor, Commerce, and Energy) provided

activity level data for use in the non-road area source inventory.

The point source inventory was prepared primarily from the results of a mail survey by

the DER. In selected cases, the survey results were augmented with information obtained

through personal contacts by DER stqff. The m.qjority  of the on-road mobile emissions

calculation infomuztion  was provided by the Ozoneville Department of Transportation (ODOR).

The ODOT ran all necessary transportation planning models to develop vehicle miles traveled

(V&U’)  estimates and the MOBILE4.1  model to determine vehicle emission factors. The

contact persons for ORPA  and the other major contributors to the inventory are listed in

Table 3-1. The exact mechanisms by which each of these groups supported the development of

the base year inventory are explained in detail in the appropkzte source ape documentation

section.

Basic Assumationskues

This section should address those cases where underlying data, assumptions, or other

parameters are used in one or several parts of the emissions inventory. An example of this kind

of information is demographic statistics characterizing the four counties in the Ozoneville
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nonattainment area, as shown in the example in Table 3-2. These data are crucial to several of

the area source category emission estimation procedures. The State may want to present and

document commonly used and cited data in the Background section and refer back to them as

needed rather than repeat the data multiple times throughout the inventory report. The original

references for any such data should also be presented.

The section would also encompass any unique aspects of the inventory that affected the

overall development of the inventory or any of its components. For example, if the inventory

area was experimenting with requiring reduced Reid vapor pressure fuels at 8.0 psi during 1990,

this would need to be discussed, as it would have had significant effects on the development of

the on-road mobile inventory. Another example might be the need to mention that three out the

area’s five  highest VOC emitting point sources were not included in the inventory because the.

plants had been closed in 1990 because of recession-related problems.

3.2 EMISSIONS SUMMARY

In the Emissions Summary portion of the emission inventory documentation, States need

to provide the overall results of their inventory development efforts on a pollutant, source type,

and geographic basis. Emission estimates should be provided in terms of both annual and daily

seasonal (ozone or CO) emissions. Source categories such as biogenics or highway vehicles,

where annual emissions are not generally calculated, can be excluded.

The source type breakdown should address the five major classes of sources: stationary

point, stationary area, non-road mobile, on-road mobile, and biogenic. Some States may prefer

to include non-road mobile sources with stationary area sources or with on-road mobile sources

and simply call those categories area sources or mobile sources (respectively). This approach is

acceptable but not preferred. If this type of integration is done for the purpose of the Summary

discussion, it should be so defined.

Geographically, data should be presented on the basis of the overall designated

nonattainment area and on an individual county basis. If air quality modeling will be conducted
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for the nonattainment area to demonstrate how attainment will be achieved, and if the geographic

modeling domain is larger than the designated nonattainment area (this will be the case for ozone

nonattainment areas using the Urban Airshed Model), then emission summaries should also be

presented for the total modeling domain and for the individual counties in the domain, I f

modeling will not be conducted for a large domain, then point source data for the 25mile

extension area should be presented. If data are presented for the 25-mile extension area, the

State must be sure to clearly distinguish these emission estimates from those for the primary

nonattainment area.

There are many possible ways to summarize and present the inventory emissions results.

The following paragraphs identify the types of emission results that should be included in the

inventory report and give examples of several methods for data display that are preferred by

EPA. States are not required to use formats that precisely duplicate the following examples;

however, they are encouraged to use formats that communicate the inventory results to the same

extent and level of detail as in the examples.

Total Emissions for the Nonattainment Area

This documentation should define total VOC, NO,, and CO emissions on an annual and

seasonal daily basis for the designated nonattainment area. It would be appropriate to list these

estimates in the text of the document and illustrate the data with a bar or pie chart, as shown in

the examples in Figure 3-2 (annual emissions) and Figure 3-3 (daily emissions), For example,

documentation for annual emissions might consist of the following:

Total annual ozone precursor emissions from the Ozoneville  designated nona#ainment

area for the 1990 base year are shown below:

- VOC emissions = 45,600 tons/yr
- NO, emissions = 29,900 tons/yr
- CO emissions = 134,770 tons/yr
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Figure 3-2 graphically illustrates the relative magnitude of the emissions in the nonattainment

area.

The same type of data presentation should also be used for daily emissions. For example:

Total average daily peak ozone season precursor emissions from the Ozoneville

nonattainment area for the 1990 base year are shown below:

- VOC emissions = 405 tons/&y
- NO, emissions = 299 tons/day
- CO emissions = 1,347 tons/day

Daily emissions were averaged for the 3-month  peak ozone season for the Ozoneville

nonattainment area, which was detennined  as June 1 to August 31 (based on the highest ozone

violations for the years 1987-1989). Figure 3-3 illustrates the relative magnitude of daily

emissions from dvferent  sources for the nonatminment  area.

Similarly, if the area is one that requires air quality modeling to be conducted for

attainment demonstration purposes and the modeling domain is larger than the nonattainment

area, emissions should also be totaled and summarized for the larger modeling domain and for

individual counties in the larger domain.

Emissions Summary by Countv  and bv Pollutant

The emissions summary in the documentation report should include tables or graphs that

present total annual and peak ozone season daily VOC, NO,, and CO emissions for the individual

counties in the designated nonattainment area (or modeling domain area as applicable). (Note

that for CO nonattaininent  inventories, only CO annual and daily emissions would be reported.)

An example of a table for annual emissions is shown in Table 3-3. For consistency, the same

format as in Table 3-3 should be used to report daily emissions. The same information can be

more powerfully communicated by using a graphic such as the one shown in the example in
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TAlpLE3-3.  ANNUAL VOC, NO,, ANDCOEMISSIONSBYCOUNTYINTHE
OZONEVlLLENONAlTAINMENTAREA-1990BASEYEAR

Note to Reader: If the inventory area is one that requires air quality modeling to be
conducted for attainment demonstration purposes and the modeling domain is larger than the
nonattainment area, emissions should also be totaled and summarized for the larger modeling
domain and for individual counties in the larger domain. A similar presentation format to
that shown in this table can be used for the larger modeling domain emissions summary.
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Figure 3-4. These types of graphs can be used for both annual and daily emissions, and for both

ozone precursor and CO emission inventories.

Emissions Summarv bv Source TWX for the Nonattainment Area

It is important to summarize emissions for the entire nonattainment  area according to the

five major source type categories. Data should be similarly summarized for the entire modeling

domain if attainment demonstration modeling is to be conducted for a larger geographic area. As

with all of the emission summaries, data need to be presented for both annual and ozone or CO

season daily emissions. Table 3-4 illustrates a format that could be followed for ozone season

daily emissions. The same format would be used for annual emissions. Similarly, the same type

of table should be used for CO nonattainment area inventories except that only CO data would be

reported. A figure such as Figure 3-5 could be used to graphically portray a daily or annual

emissions summary _

Emissions Summarv bv Source Tvae and by County

It would be useful to summarize emissions for each pollutant for each individual county

by major source type class. If this is done, emission summaries should be provided for both

annual and seasonal daily emissions. Separate tables can be prepared for each pollutant. Annual

and daily emissions of the same pollutant can be combined on the same table or split into two at

the State’s discretion. The example in Table 3-5 combines both annual and seasonal daily VOC

emissions.

3 .3 DOCUMENT ORGANIZATION

The overall organization and structure of an emission inventory report should be

explained in the Background section. Each individual document component should be identified

and its contents defined. An example of the type of discussion required is illustrated below.
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TABLE34 DISTRIBUTIONOFOZONEVIUENONA~AINMENTAREA
EMZSSIONSBYSOURCE TYPE-1990BASE YEAR

Stationary point sources 4 2 21 57

Stationary area sources 1 0 1 1 1 23

Non-road mobile sources 1 1 37 162

On-road mobile sources 243 230 1,105

Biogenic sources 8 0 0

TOTAL 405 299 1,347

Note to the Reader: If the inventory area is one that requires air quality modeling to be
conducted for attainment demonstration purposes and the modeling domain is larger than the
nonattainment area, emissions should also be totaled and summarized for the larger modeling
domain and for individual counties in the larger domain. A similar presentation format to that
shown in this table can be used for the larger modeling domain emissions summaty.
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The remainder of this document is organized as follows:

The descetion  and documentation for the stationary  point source component of the

Ozoneville inventory is provided in Section 2.0. The supporfing  documentWon  and example

calcuktions  for the point source discussion are found in Appendix A.

Section 3.0 describes the derivation of the stationary area source inventory. Supporting

documentation for emission factors and activity &!a are given in Appendix B.

Non-road mobile emission estimates are documented in Section 4.0, with supporting

documentation and calculations found in Appendix C.

Section 5.0 addresses on-road mobile emission estimates. Detailed  input and output

data from the MOBILE4.1  emission factor model and from determining VMT  using the Skate’s

Highway Performance Monitoring System (HPMS)  &&base  are provided in Appendix D.

Biogenic emission estimates are documented in Section 6.0.

Section 7.0 provides a description of the quality assumnce (QA)  program used to ensure

that the inventory contains  accurate and complete da&. Copies of completed QA  checklists

documenting errors found and how these errors were corrected are given in Appendix E.

Adduionally,  Appendix F contains a copy of the completed inventory QA checklist from EPA’s

guidance document Oualitv  Review Guidelines for 1990 Base Year Inventoties  (September

1991).
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SECTION 4

STATIONARY POINT SOURCES

This section is intended to assist State and local agencies in documenting VOC, NO,, and

CO emissions from stationary point sources. The point source section of the emission inventory

report should contain an introduction, describe how the point source list was obtained and how

emission estimates for individual sources were calculated, and give summary tables detailing

emissions by pollutant and by source category. Each of the following subsections addresses a

portion of the point source inventory and provides an example of how to document each topic.

4 .1 INTRODUCTION

The introduction to the stationary point source section should be a well written narrative

that briefly describes the overall process used to obtain point source emission estimates. It

should identify the agency responsible for point source submittal and outline the remainder of the

point source section. The following is an example introduction.

This  section documents the development of the Uzoneville  NonaUnment Area

smtionary  point source list and serves to characterize the point source component of Jhe

emission inventory by describing d&t  collection, ve#ication,  and emission esfimation

techniques. For the purposes of this emission inventory, point sources are defined as

stationary, commercial, or industrial opemtions  that emit more than 10 @y  VOC or 100 or

more tons of NO, or CO per year. The point source inventory consists of actual emissions for

the base year 1990, and includes sources in the-six Ozoneville  nonatuxinment  area counties and

loo-ton  VOC sources located in the 25mile boundary  zone.

The  Ozoneville  Air Pollution Control Agency (OAPCA) was the lead agency responsible

for compiling the point source inventory. It was responsible for iden@ying  point sources

meeting the cutoff criteria, documenting the method used ti calculate  emissions from each

source, and summarizing and presenting its findings.
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The remainder of this section details the point source clata  collection techniques, the

emission estimation procedures, and provides more  dewed  tiles of emission es-es.

4.2 COMPILING THE POINT SOURCE LIST

The EPA Procedures document (EPA-450/4-91-016)  gives several possible resources for

compiling an initial list of potential point sources, including existing inventories, state permit

files, county business directories, and even telephone books. Whatever the approach, it is

important that a verbal description of this activity be included in the inventory report. The

following is an example of how to document this “data gathering” step.

This section describes the method used to develop the initial point source list from which

point source emissions for the 1990 Ozoneville- base year inventory  were estimated. This

section is included in order to demonstrate that the source list is as complete as possible.

Point source data collection activities were initiated by OAPCA  in February 1991, after

receiving notification from EPA that the OzoneviUe  NonaWnment  Area is a nona#ainment

area for ozone. An existing emission inventory, compiled for the Ozoneville  1987 SIP, formed

the starting point for the point source list. The 1987 inventory identified 65 point sources

emitting greater than 25 tpy of VOC, and 23 point sources emitting greater than 100 tpy of CO

or NO,. Because of the tower cutoflfor  VOC sources required for the 1990 inventory, it was

recognized that a&tional sources would need to be considered.

To supplement the existing point source list, county business directories, local telephone

books, electronic yellow pages, and State industrial directories were consulted to idenm

potenfial  sources in the source categories listed in Table 4.2-l of the EPA Procedures document

(EPA450/4-91-016). In adWon,  Stcrte  and &al lists of pen&ted  air pollution sources were

reviewed in onier  to adequately account for sources that have only recently begun opemtion.

The above procedures ident@ied  16 potential VOC sources and 4 potential CO and NO,

sources in addition to the sources in the i987 inventory.
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Once all possible point sources have been identified, a follow-up survey should be

conducted to eliminate sources that have either shut down or that have emissions less than the

stated cutoff values, This can be accomplished in several ways including:

l Direct plant contact via telephone calls;

l Indirect plant contact via mail surveys;

l Plant inspections; or

l Consulting air pollution agency files.

These -methods are discussed in more detail in the EPA Procedures document

(EPA-450/4-91-016). In any case, it is important to describe how the final list of point sources

was obtained. An example of how this may be documented follows:

The  comprehensive initial list was refined by eliminating facilities that were known to

have closed and those that were found to have no local emission activities (e.g., sales offices,

corporate headquarters, etc.). Each of the point sources on the initial list was contacted by

telephone and administered a screening survey in order to detennine tf its emission activity

exceeded the 10 tpy threshold level for VOC, or the 100 tpy level for NO, or CO. Plants or

facilities with annual emissions less than these cut-off levels were eliminated from the

stationary point source list and are now accounted for in the area source inventory.

Based on the screening survey, plants whose emission activity exceeded the threshold

level for any of the three polluiants  were then sent questionnaires. The  questionnaires were

designed to obtain the site-specific dam outlined in the EPA Procedures document

(EPA-450/4-91-016). A copy of the questionnaire used for Uzoneville  point source data

gathering is ptvvided  in Appendix C. Follow-up telephone calls.  were made in several  cases to

clarify responses. In addition, site visits were performed  at several  facilities as part of the

survey follow-up activities. These da& ver$cauon  techniques ensured a complete dU  set for

each point source in the inventory.
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Table 4-l shows the jinal point source list and includes the name, location, and

pollutants emitted for each identified source.

TMLE  4-1. FINAL POINT SOURCE LIST - OZONEVIUE NONAKMINMENT  AREA

4.3 DOCUMENTING THE EMISSION ESTIMATION PROCEDURES

Once a final list of point sources has been compiled, emission estimates must be

determined for each source. Emission estimates for point sources must represent actual

emissions for the base year 1990--permitted  emission limits are not acceptable. This means

that emissions from each source must be determined using source test results, material balances,

or calculations that use appropriate emission factors. The method used to determine emissions

should be given for each source and an example calculation included for each method employed.

If applicable, rule effectiveness and seasonal adjusu-nent  should be considered for each source.

The documentation for these procedures should enable the reviewing agency to follow the

methodology used, and to independently reproduce the stated emission estimates. An example

of acceptable documentation for emission estimates for point sources follows:

In the mqjority  of cases, emission estimates for each point source on the final list were

derived using material balance approrzches. AP-42 emissions factors and source test data were
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also used to calculate base year estimates. Rule effectiveness and seasonal ac#usbnents  were

included in the emission estimates for applicable source categories. The following equation

was used to account for rule #fectiveness  and seasonal @&nent:

where:
Es

4

Ts

D

K

c.

R E

= Seasonally adjusted emissions (lb/&y)

= Annual emissions of VOC, NO,, or CO (lb/year)

= Throughput for ozone (or CO) season, as a fraction of annual throughput

= Days in operation per week (days/week)

= Weeks of ozone (or CO) season (weeks per year)

= Control efficiency

= Rule effectiveness

At this point, the inventory report should provide examples of how emissions from the

point sources on the fmal list were calculated. The calculations in the examples should

incorporate rule effectiveness and seasonal adjustment. The examples can be documented as

follows:

The  following examples show how emission estiinates  were obfained  for the point

sources on the final list.
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Examvle 1

SqueeQ  Clean
1919 Bridge Road-
Ozoneville, USA

General Facilitv  Information:

Squeeky  Clean is a commercial dry cleaning facility that employs 35 people and operates

six days per week in County A. The facility uses perchloroethylene as a cleaning solvent and

reportedly cleaned 625 tons of clothing in 1990. The amount of perchloroethylene purchased

in 1990 was 150,340 pounds. Assuming that all of the solvent purchased during 1990 was lost

to the atmosphere through evaporation, and because perchloroethylene is considered reactive,

the emissions from this facility were estimated to be 150,340 pounds of reactive VOC. Because

the reported cleaning activity for this facility stayed essentially constant throughout the year, no

seasonal a@us&aent  was applied (Le., T, = .25). This facility is not subject to air emission

regulations and is uncontrolled, so no rule effectiveness factor was applied.

Calculations:

4 - 481.9 lb voc
ozone  clay
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Examde 2

Specialty Packaging
1934 Cottonwood Drive
Ozoneville,  USA

General Facilitv  Informatiou:

Specialty Packaging is a manufacturer of printed flexible packaging material located in

County B. The printing method is jlexogmphy using alcohol-base inks. The company operates

three printing lines. VOC emissions occur from solvent contained in the ink and solvents used

for equipment clean-up. Each of the potential emission points along the printing lines is

controlled by a vapor capture system combined with a carbon bed adsorption/solvent recovery

control system. A rule effectiveness factor of SO percent was applied to account for variations

in control efficiency over time. The following information for the 1990 base year was provided

by Specialty Packaging and was based on mate&l balances:

l Total ink consumption in 1990 = 35,000 gallons;

l Total clean-up solvent consumption -in  1990 = 5,000 gallons;

l Toti  quantity of VOC vented to the carbon adsorption system
in 1990 = 193,750 lbs/yr;

l Solvent recovery system measured efficiency in 1990 = 75%
(. 75 lb recovered/lb captured);

l Employees = 22; and

l Operating time = 5 days per week, 52 weeks per year.
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Calculations:

E, = 5 r$ ‘7; i ““I[l-(0.75)  WO)]

Es = 2 9 8  lb “=
ozone day
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Example 3

Central Power
3746 3746 Big Road
Ozoneville, USA

General Facilitv  Information:

Central Power operates a base-load steam electric  generating plant with seven coal-fired

boilers in County C. Stack tests conducted on the boiler in March 1990 indicated NO, and

VOC emissions of 4,118.6  and 18.1 pound per hour, respectively, and that 70% (12.6 lb/hr)  of

the VOCs  emitted from these boilers was reactive. During the emissions test, coal consumption

was reported as 95 tons/hr (2280 tons/day).* The  pIant  continuously operates at maximum

generating capacity, so no seasonal or weekday adjusunents  were applied.

Calculations:

NOx  -
4,118.6  lb 24 24 hr

X
I 98,846.4  lb

hr ozone day ozone day

voc  * 12.6 12.6 lb x 24 24 hr - 302 302 lb
hr ozone day ozone day

co  = 2,280 2,280 tonr  coal x 5 lb CO I 11,400 11,400 lb CO

&Y ton coal ozone day

* This activity level was combined with an AP-42 emission factor for coal (5 lb CO/ton coal) to
determine CO emissions.
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4.4 EMISSIONS SUMMARY TABLES

The ultimate products of a point source inventory are the aqua1  point source emissions

estimates. Therefore, it is important that estimates be provided in an easy-to-read format.

Total emission estimates should be presented in a table such as the one shown in the

example in Table 4-2, which gives total point source emission estimates for VOC, NO,, and CO

from the six counties located in the Ozoneville  nonattainment area.

Summary tables of emissions estimates by pollutant, by plant, and by each source

category should also be included. The EPA’s AIRS Facility Subsystem (AFS) and the SIP Air

Pollutant Inventory Management System (SAMS) contain several preformatted summary reports

that may be used, such as the “Detailed Point Source EMISSION Reports” in SAMS, the

AFP644 “AFS Plant Emissions Inventory” report, the AFP649 “Emissions Point Summary” in

AFS, and the AFP634 “Emission Ranking for a Pollutant” in AFS. Sample reports from AIRS

of these formats are shown in Appendix A. States may create their own summary tables, such as

those shown in the examples in Tables 4-3 through 4-5.

4 .5 AIRS/AFS  POINT SOURCE SUBMITTAL

A!! point source data must eventually reside in EPA’s AFS. States may enter their point

source data by either:

.

l Using the SAMS systems “Create AFS export file,” available in SAMS
version 4.1;

. Entering the data directly into AFS on-line; or

a Submitting an AFS-formatted transaction file directly to EPA.

The method used to transfer the data must be documented in the emissions inventory

report as in the following example:

jadsip 4-10



TABLE 4-2. TOTAL ANNUAL VOC, NO,, AND CO EMISSIONS FROM POINT SOURCES
FOR COUNTIES IN THE OZONEVILLE NONAKWINMENT  AREA -
1990 BASE YEAR

II A 25,ooo I 22,000 71,000 II
B 30,ooo I

.-

28,ooo I 62,000 .- 11

II C I 14,ooo I 7.ooo I 29 .000 II

D 16,000 12,000 22,000

E 50,000 43,000 78,000

F 28,000 18,ooO 6QW

TOTALS 163.000 13o.ooo 322.000

TABLE 4-3. SUMMARY LISTING OF VOC SOURCES INCLUDED IN
THE OZONEVILLE NONAITAINMENT  AREA INVENTORY

Axon Gas A 1,400 8,~

Waste Bakers, Inc. A 10 7 4

ABC Drum Works B 2 0 155

Central Power C 1 8 1 4 1

Bill’s Paints D 2 4 210

The Fixit  Shop E 437 3,361

Squeeky Clean F 22 193

TOTALS 1.931 12.084
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TDLE  44. SUMMARY OF OZON~VILLE  NONAmMNMENT  AREA POINT SOURCE
VOC EMISSIONS BY MAJOR SOURCE CATEGORIES

Storage, transportation and marketing of VOC 1,400 4.0

Industrial processes 437 2.0

Non-industrial surface coating 2 4 0.3

Other solvent use 42 0.5

Waste disposal I 1 0 I 0 .1

Other miscellaneous sources

TOTALS

1 8 0 . 1

1.931 7.0

TABLE 4-5. SUMMARY OF NO, AND CO POINT SOURCES INCLUDED IN
HE OZONEVILLE NONAlTAINMENT  AREA INVENTORY

Central Power 18,040 9 8 , 8 5 69 8 , 8 5 6 2 , 0 8 12 , 0 8 1 11,400

Waste Bakers, Inc. 1,145 7 , 2 0 07 , 2 0 0 700 4,400

Axon Gas 2 , 0 2 92 , 0 2 9 11,119 1,051 5,760

TOTALS 21,214 117,175 3 , 8 3 23 , 8 3 2 2 1 , 5 6 02 1 , 5 6 0

jeahip 4 - 1 24 - 1 2



EPA’s SAMS was used to compile the stationary point source inventory and prepare the

da& for SIP submit&l. After running the point source d.ati  through the “‘AFS  Edit Checks ”

subroutine, an AFS compatible output file was created using the SAMS  utility “Create AFS

export file. ” This file was copied onto a fToppy  disc and submitted to Bill Shoe at the Region 4

office. A copy of the SAM  backup disc confaining  all the point source data  is included in this

inventory to aid the peviewing  agency.

4.6 REQUIRED INFORMATION FOR POINT SOURCES

A minimum amount of information about each stationary point source must be included in

the emissions inventory report. A list of the required data is shown in Chapter 4 of the EPA

Requirements documents (EPA-450/4-91-010 and EPA-450/4-91-011).

There are several ways States can satisfy this requirement. Once all the point source

information has been uploaded to AFS, a customized summary report may be created that lists

the required data for each plant. Another option is to use a SAMS Detailed Point Source

Information report for each plant in the inventory. An example of a SAMS Detailed Point

Source Information report containing all of the required data for a single point source is shown in

Table 4-6.

Point source data should be submitted as an appendix to the main inventory report

because, in many cases, hard copies of this information are several inches thick.
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SECTION 5

STATIONARY AREA SOURCES

This section of the guidance document shows how VOC, NO,, and CO emissions from

stationary area sources may be documented in the emission inventory report. The guidance is

presented mainly in the form of examples. A diverse set of processes (e.g.,  industrial

evaporative loss sources, combustion sources, non-industrial evaporative loss sources, etc.) are

addressed for the following area source categories:

a Gasoline distribution losses;

l Dry cleaning;

l Graphic arts;

l Cutback asphalt paving;

l Pesticides application;

l Commercial/consumer solvent use;

l Orchard heaters; and

l Woodstoves.

A State or local agency’s inventory documentation should address each distinct area

source category in a separate section or discussion. Each discussion needs to clearly delineate

the estimation method used; the emission factor used and its source; the activity data level used

and its source; whether rule effectiveness was applicable and, if so, what effectiveness was used

and why; and how emissions were seasonally adjusted to a daily basis.

Section 5.1 contains guidance on how an introduction to the area sources documentation

should be structured. Section 5.2 provides an example discussion for summarizing total area

source emissions. Sections 5.3 through 5.10 present example documentation for selected area

source categories. The categories were chosen to represent a variety of different source types,

each presenting its own issues. The examples shown here are intended to only offer suggestions
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for how to document area source values and do not define totally prescriptive formats that must

be followed. However, the examples do define the minimum data elements that must be clearly

communicated to EPA as a part of any documentation effort.

5 .1 INTRODUCTION

The primary purpose of the introduction is to delineate the area source categories

addressed (and not addressed) in the inventory and to identify any special assumptions or

conditions (e.g., emission factors used, activity data used, rule effectiveness use, subtraction of

point sources etc.) that influenced the emission estimates. An example of a discussion that could

be used to define  source category coverage is given below.

Identification of Source Catearm’es  Inventotied

All of the area source categoties  contained in the EPA Procedures document (EPA-
450/4-91-016)  were evaluated for emission estimates for the Ozoneville Nonuttainment  Area

emissions inventory, with the following exceptions.

County A: Emulsified asphalt and orchard heaters

County B: Emulsfied asphalt, orchard heaters, and agricultural burning

County C: Orchard heaters and agricultuml  burning

AU Counties: Open burning, natural  gas well blowouts, sikzge  storage, and all the
snuzl-scale  con&u&n  sources (e.g., backyard  grills, deep fat fryers,
etc.)

Open burning was not included for any county because open burning is prohibited by

law in all counties. Orchard heaters were not included in Counties A, B, and C because there

are no fruit crops in these counties and no other crops were found fo use heating, particularly

during the ozone season. Emul@ied  asphalt use was omitted from Counties A and B because

the Ozoneville Highway Department indicated that this form of paving was not used in either

couno. Agnkultuml  burning was excluded for Counties B and C because there is no

jedsip 5-2



commercial agriculture in these counties and the County Farm Extension Service knew of no

burning practices.

Several of the area source categories contained in the latest EPA Procedures document

under the heading of Previously Uninventooried  Source Categories were not included in the

Ozoneville  Nonattainment  Area emissions inventoty. Natural  gas well blowouts  were excluded

because there are no natural gas wells in any of the counties. Sihtge  stomge was excluded for

the same reason. None of the sm&scale  combustion sources idenrjfied  in the EPA Procedures

document were addressed in the inventory because no suitable emission factors were available

for estimation purposes, activi&v  data  were very  difficult and expensive to obtain, and the

categories were determined to be negligible contributors to emissions.

Area source emission estimates were genemlly calculated using the recommended

guidance in the EPA Procedures document. Exceptions to the recommended approaches are

demiled  in the individual source category discussions. A summary of area source emissions for

the entire Ozoneville nonattainment  area and for individual counties is provided in Section 5.2.

5.2 EMISSIONS SUMMARY

The area source documentation should contain surnma.ry  tables that report area source

category emissions for the entire nonattainment area and for individual counties within the

nonattainment area. Emissions should be reported on both an annual and an ozone or CO season

daily basis. Table 5-l illustrates an acceptable format for total area emissions and Table 5-2

shows summary numbers for an individual county. Examples of AMS-PC summary emissions

reports are given in Appendix B.

5.3 EMISSIONS FROM GASOLINE DISTRIBUTION LOSSES

Emissions of VOC from gasoline distribution losses are estimated from information on

gasoline throughput and tank fill methods. Gasoline throughput is determined using population

data and State gasoline use information. _
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Tank fill methods may be determined by surveying a percentage of the service stations in

a county. The method used to fill gasoline tanks affects the amount of VOC emitted, so that the

amount of gasoline delivered using each tank fill method must be determined. Emission factors

for each tank fill method are then used with the total amount of gasoline distributed by each

method to determine total VOC emissions for each method.

Once emissions are calculated for each tank fill method, total VOC emissions can be

determined. Rule efficiency and ozone season activity are applied to the county’s total VOC

emissions to estimate total VOC emitted per ozone season day.

The following example shows how the procedure for estimating emissions of VOC from

Stage I tank truck unloading in one county may be documented. Note that this is only one part

of gasoline distribution losses. Both rule penetration and rule effectiveness are illustrated in this

example. Rule penetration is not explicitly mentioned, but is implicit in the determination of the

number of service stations using different tank fill methods.

Procedure for Estimating VOC Emissions from Tank Truck Unloading in Countv A

Statewide gasoline consumption date for 1990 were available from the State  Commerce

Department, but the data were not appoti’oned  to the county level. Gasoline consumption data

have also been compiled by the State  Petroleum Marketers Association, based on 1989 State

gasoline data, population, number of registered vehicles, and number of service stations in the

county. Although this compilation may yield the best estimate of gasoline use, it may

overestimate tank unloading losses. Therefore, in this emission inventory, the number of

registered vehicles in the county was used along with the 1990 esumate  of gasoline

consumption to calculixte  the amount of gas unloaded to tanks in County A.

There were a total of 5,548,562 registered vehicles in the State in 1990, of which

197,236 were registered in County A. In 1990, statewide gasoline consumption was

3.32 x l# gallons. Gasoline throughput was calculated as follows:
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County A 1990 gasoline throughput = (3.32  x 104  (5;;;;;;2)

= 118 x lo6  gallom

A survey of service s#ions was conducted to determine the percentage of splash fill,

submerge fill, and vapor bahuzced  systems in County A. The survey attempted to contact 79

(24%) of the 330 service starions  in County A; 42 stations were successfully contacted. On the

assumption that the percentage of each tankJlling method used by survey respondents was

representative of all service sm*ons  in County A, 47percent of service stations in the county

use the splash fill method, 36percent use the submerge fiU  method, and 17percent use the

vapor balanced method.

To determine the amount of gasoline delivered using each tank ftll method, the total

amount of gasoline used in County A was multiplied by the percentage of stations using each

tank fill method, as shown in the following sample calculation:

Amount of gasoline loa&d  using splashfill  method - (118 x 107  (0.47)

- 55.46 x lo6 galbnr

The amount of gasoline delivered in 1990 in County A for each tank ftll method is

shown below:

Tank Fill Method Gasoline Delivered

Splash Fill 55.46 x 106  gallons
Submerge F#l 42.48 x lad  galtans
Vapor Balanced 20.06 x lad  galhms

Emission factors for each tank_fill  method were obtained from Comvilation of Air

Pollution Emission Factors, AP-42.

It was assumed that the percentage of service stations using a parft’cular  Jll method

corresponded with the percentage of the total gasoline throughput loaded in that manner.
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Emissions were estimated as shown below and total emissions were estimated by adding the

emissions from each tankjill  method used within the county.

Emissions from Splash Fill Method

= [~~~~~g]  (th~~~uJ  (Emission factor)

= (.47) (118 x lo6 gal)
! 1li; 2”) (2,icFlb)

- 318.9 tom/yr  VOC

Emissions from Submerge Fill Method

- 155.1 to?W/yr  voc

Emissions from Vapor Balanced Method

= (.17) (118 x lo6 gal)

- 3.0 tom/yr  VOC

Toti  I990 VOC Emissions from Stage I Tank Truck Unloading in Couno  A

318.9 + 155.1 + 3.0 = 477.0 tom/yr  VOC
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Summer day VOC emissions were calculated using a seasonal a$ustment  factor of 1.0

and a 312day operation schedule. Ozone season daily VOC emissions in County  A from

Stage tank truck unloading were 1.53 tons/day.

5.4 EMISSIONS FROM DRY CLEANING OPERATIONS

Emissions of VOC from dry cleaning operations may be estimated on a per employee

basis. The following example shows how this estimation procedure may be documented,

Procedure for Estimatina  VOC Emissions from Drv  Cleanina  One&ions in Countv A

Tom1  VOC emissions from dry cleaning operations in County A were determined on a

per employee basis using the emission factor provided in the EPA Procedures document.

Emissions were also calculated for a typical ozone season day.

According to County Business Patterns, 1,141 persons were employed in the dry

cleaning industry in County A in 1988 (757 under SIC 7215 and 384 under SIC 7216). Using

the EPA Procedures document emission factor, emissions for 1990 were calculated as follows:

Total VOC emitted by
dry cleaning operations = (1,141 employees) (2,210 lb VOC per employeefyr)

- 2,521,610  lb of VOC emirteflyr

- 1,261 tons of VOC emittedlyr

Therefore, 1,261 tons/yr of VOC were emitted from dry cleaning operations in Counb A in

1990.

From the EPA Procedures document it was detetmined that there was uniform activity

(1.0) for dry cleaning operations, and that most facilities operated  5 days per week. Seasonally

adjusted emissions were calcutied  as follows:
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Daily VOC emkionr t 1,261 tom of VOC
during the ozone season ! Yr )

- 4.9 to&by voc

Two dry cleaning facilities in County A are reported as point sources in the 1990 State

emission inventory report. Emissions from these two facilities towed  1,151 .l lb (0.58 tons) of

VOC per day. This amount was subtracted from the area source estimate:

4.9 tom VOC - 0.58 tons VOC = 4.3 tom of WC per &y

Therefore, 4.3 tons/day of VOC were emitted from dry cleaning operations in County A during

the 1990 ozone season.

5.5 EMISSIONS FROM GRAPHIC ARTS FACILITIES

Emissions of VOC from graphic arts facilities are determined by using population data

and emission factors from the EPA Procedures document (EPA-45014-91-016). Other sources of

information used in the estimation procedure should be clearly referenced.

Graphic arts facilities with VOC emissions of greater than 10 but less than 100 tons per

year are considered point sources and are subtracted from area source estimates. Facilities with

emissions greater than 100 tons per year should not be subtracted because they have already been

excluded from the emission factors.

The following example shows how the procedure for estimating emissions for a single

county may be documented. Note that if county population data are given elsewhere in the

inventory report and they are properly referenced, the information need not be repeated here.

However, the appropriate table or page number where the information is located must be

indicated.
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Procedure for Estimatina  VOC Emissions from Gmuhic  Arts  Facilities in Countv  A

Emissions of VOC from graphic arts facilities in County A were ,estim.ated  using the

recommended approach outlined in the EPA Procedures document based on population.

According to U.S. Census data, the 1990 population  of County A was 450,000. An emission

factor of 1.3 pounds of VOC per person was applied, as indicated in the EPA Procedures

document. From these data, VOC emissions were estimated as follows:

Total VOC
emissions in - (450,000 personr)  (1.3 lb VOC/person/yr)

County A

- 585,000 Zbs  (293 zone)  VOC/yr

Four graphic arts facilities with emissions of less than 100 tons of VOC per year in

1990 are located in County ,A. According to the State point source inventoory,  these four

facilities combined emitted a toti  of 160 tons of VOC in 1990. This amount was subtracted

from the unadjusted County A to&l  of 293 tons to obfain  an adjusted total as follows:

Adjusted Total VOCs  emitted in County A in 1990 - 293 - 160

= 133 tons VOC/yr

Therefore, 1990 emissions of VOC in County A equaled 133 tons/yr.

A seasonal activity factor (ACfl was used to convert annual emissions to daily

emissions (tons per day]  during the ozone season. The  ACF represents the number of days of

emissions per week from graphics arts facilities (5 days per week) and any seasonaljluctuation

in production (1.0 = unvorm  distribution). These factors were obtained from the EPA

Procedures document.

ACF - (1.0) (5 days  per week) (52 weeks per year)

= 260 days  per year
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Ozone semen &y VOC em&ions = (133 tons per year VOC)
1 year

( 1260 days

- 0.51 tons of voc

Therefore, VOC emitted from area graphic arts facilities in County A equaled 0.51 tons per

ozone season day in 1990.

5.6 EMISSIONS FROM CUTBACK ASPHALT USE

Emissions of VOC from cutback asphalt use must be estimated for each nonattainment

county. Because VOC emissions from cutback asphalt use are different for different types of

asphalt, the weight of each asphalt type used must be determined. The quantity of each type of

asphalt used must be provided on a per volume basis. The volume of each asphalt type must

then be converted to weight by using the densities of the different asphalt types and their

components. The sources of information for total asphalt use and use by type should be clearly

referenced in the inventory report.

The following example shows how the information for obtaining VOC emissions from

cutback asphalt use in one county can be presented. Total State VOC emissions were

apportioned to the county level on a vehicle-mile-travelled (WIT)  basis. However, other

methods may be used. Example documentation is shown below.

Procedure for Estimatina  VOC Emissions-from Cutback Asvhalt  Use in County A

Emissions of VOC from cutback asphalt use in County A were estimated by first

determining toti  1990 cutback asphalt usage. This information was obtained from the Asphalt

Institute in Washington, D.C. According to the Institute, 3,871 tons of cutback asphalt were

used in County A in 1990.
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Total State cutback asphalt use =  3,871 tons x (2-z “) x (0.4;“)

XYZ Company, a State highway construction contractor, was contacted for information on the

amounts of different types of cutback asphalt used in the State. According to XYZ, 90 percent

(by volume) of the asphalt used in the State in 1990 was mpid  cure, and 10 percent (by

volume) was medium cure. No slow cure was used in the State in 1990.

Each type of asphalt has a dgferent  diluent density. The densities for each asphalt type

were obtained from AP-42. The EPA Procedures document notes that the average diluent

content of cutback asphalt is 35 percent. This information was used to calculate the density of

the combined cement and diluent and then the volume of each type of asphalt used. Once the

volume and dens@  of each asphalt type were known, tons used could be detemtined. Total use

on a per volume basis was calculated as follows.

Densities from AP-42:

Cement density

Rapid Cure diluent dens@

Medium Cure diluent density

= 1.1 kg/P

= 0.7 kg/P

= 0.8 0.8 kg/P

Rapid Cure Dens@ (Diluent  and Cement)

Medium Cure Dens@ (Diluent  and Cement)
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The total  weight of asphalt used war  calculated using tke foilowing  pmcedures.

Totalqhab
weight

3,483,900  Rg - 9

Therefore, 361,588 liters of medium cure asphalt were used in the Sbte in 1990 and

3,254,292 liters of rapid cure asphalt were used in the State in 1990.

The  diluent is the source of VOC emissions. Tire  following procedure was used to

determine  the total weight of diluent for each type of cutback asphaLt  used.

In order ta estbate the amount of VOC emitted frcrm  cutback asphalt use in 1990, the

total weight of diluent used was detemzined. To detenr3ne  the weight of each type of diluent

used, the known volumes of each asphalt type used were muEplied  by the density of each

asphalt type and the diluent faction.

Rapid Cure:

(325492  c) l (0.35 diluent) “*‘i  kg - 808,692 kg of dilumt
( 1

Therefore, total  weight of mpid  cure diluent used smtewlde  = 80&,692  kg/yr.

Medium Cure:

- 10135  kg of diluent
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Therefore, total weight of medium cure diluent used statewide = 101,245 kg/yr.

From AP-42, it was determined  that 95 percent of rapid cure diluent and 70 percent of

medium cure diluent evaporates as VOC. VOC emissions for each type of diluent were

calculated using the following equations:

Rapid Cure:

808,692 kg diluent * - 768,257 kg VOC

Medium Cure:

101,245 kg diluent *
0.70 kg v o c

kg diluent
- 70,872. kg VOC

Total 1990 VOC emissions for the State were determined  by adding the emissions from

rapid cure and medium cure diluents and converting them to tons of VOC emitted as follows:

839,129 kg VOC * (Ly) * (2,g;bs)  I =-~~voc

Therefore, total 1990 VOC emissions from cutback asphalt paving in the State equaled

923 tons.

Total State emissions were apporrioned  to County A according to the percentage of VMT

in that county. According to the State Department of Transportation, total State Vh4T  in 1990
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were 35,000,OOO  and total County A VMT were 456,000. WC  emissions for County A were

calculated as follows:

Total State VMT  - 35,000,OOO  miles

Cody  VMT  = 456,000 miles

County VOC emissions  = + (County KUlJ

I 9 3 9  t o n s  v o c

( 3s,ooo,OOo  (456aw1

- 12.23 tons of VOC

Therefore, total 1990 VOC emissions in County A from cutback asphalt use equaled 12.2 tons

per year.

Cutback asphalt application is not prohibited in the summer in the State, so no seasonal

adjustment factor was applied to total VOC emissions. No weekly activi~  factor is given in the

EPA Procedures document, so a S-day-per-week activity factor was assumed. The amount of

VOCs emitted on a typical ozone season day was estimated using the following equation:

VOCs  emitted per
ozone season day

- 0.047 tons per day

Therefore, VOC emissions in CounQ  A from cutback asphalt use equaled 94 pounds/day for a

typical ozone season day.
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5.7 APPLICATION OF PESTICIDES

In this example, the sample procedures that could be used to estimate emissions of VOC

from the application of pesticides to crops are documented. Emissions numbers were calculated

for the use of one pesticide, Atrazine, on two different crops: corn and sorghum. This example

is a simplified version of what is likely to be needed for areas with a large amount of agricultural

activity where more than one pesticide is likely to be used. Generally, data on pesticide use are

hard to obtain, so the preferred emissions estimate approach becomes one that is linked to the

amount of crops grown in the county. County Extension Agents or State university agriculture

departments can be contacted to identify the types of pesticides used on a given crop and their

application rates.

Procedure for Estimating VOC Emissions from Application of Atrazine in Countv  A

In order to determine emissions from Atrazine use, the primary crops treated with this

pesticide were first identified. Corn and sorghum crops used the largest amount of Atrazine

according to the County Agricultural Extension Service. The  methodology used to estimate

emissions involved determining the number of acres in corn and sorghum in County A, the

amount of Atrazine applied to the crops, and the reactive fmctions  of both the active and

inactive components of the pesticide.

The acreage devoted to corn and sorghum crops for the County in 1990 was detemrined

from data from the State Departnent  of Agriculture (State Crop Statistics, 1990). In 1990,

150 acres were devoted to sorghum production and 500 acres were devoted to corn production.

It was estimated that Atrazine was used on 56percent of the corn crops and on 73 percent of

the sorghum crops. The average usage mte  of Atrazine  was 3.8 pounds per acre on corn crops

and 4 pounds per acre on sorghum crops.

Total corn acreage
using Atrazine = (0.56) (500 Acres)

- 280 acres of corn treated with  Atrazine
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Total  sorghum  acreage = (0 73) (150 Acres)
using Atrazine

= 109.5 acres of sorghum treated with Atrazine

Total Atrazine = (28o  Acres)
used on corn

- 1,OW lbs of Atrazine used in 1990

Total Atrazine
used on sorghum

= (109.5 acres)

- 438 lbs of Atrazine ued in 1990

Total amount of Atrazine used on all crops = 1,502 lbs

Emission factors were determined by computing a weighted sum of the proportions of

active and inert ingredients; the reactive fractions served as weights. The  State Agricultural

Extension Agent at State Universi@  provided the following information:

Percent active ingedients  for Atrazine - 47%

Reactive fraction of active ingredienti  = 90%.

Percent inactive ingedients  for Atrazine = 53%

Reaction fraction of inactive ingredients = 60%.

Emissions from = Total  amount of co  47) co  wj
Atrazine Atrazine used * *

+ Total  amount of coe53j  co.6oj
Atrazine used

jedsip

* 635 + 478

- 1,113 lbs WC
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Therefore, total 1990 emissions from the use of Atmzine  in the County were 1,113 lbs VOC/yr.

From the EPA Procedures document, the seasonal oqjustment  factor for pesticide use

is 1.3 and the number of activity days per week is sip

Ozone season
daily VOC emissions
from Atrazine  use

- (1,113 lbs VOC)  (1.3) (0.0032)

- 4.6 lbs  of VOC emitted

Therefore, the total daily VOC emissions form  Atrazine use in County A per ozone season day

is 4.6 lbs or 0.0023 tons/day.

5.8 EMISSIONS FROM COMMERCIAL/CONSUMER SOLVENT USE

The example in this section shows how to document the procedure for estimating VOC

emissions from commercial/consumer solvent use by using a per capita emission factor.

Procedure for Estimating VOC Emissions from Commercial/Consumer Solvent Use in
Countv  A

Emissions from commercial/consumer solvent use were determined using the emissions-

per-capita method described in Section 4.3.8  of the EPA Procedures document. Emissions

were calculated for a typical ozone season day.

County population statistics were obtained from the OzoneviRe  Department of Human

Statistics publication Ozoneville  Ponulation  Growth Rates and Projections  - County level

Analysis. This publication estimated 1990 population in County A to be 450,000 people. A

yearly emission factor of 6.3 lbs of VOC emitted per person from commercial/consumer solvent

use was obtained from the EPA Procedures document. This emission factor was used with the

total population to determine yearly VOC  emissions as follows:
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Yearly VOC emitted , I
from  Co~mercial/Connrmer

solvent use in
the county

- (JJcgznl  ( “*~so:m)

- (450,000 petsonr)  (6.3 lb VOC/person/yr)

- 2,835,OOO  Zbs  VOC cmittedyr

- 1,418 tonr  VOC emtier

Therefore, 1,418 tons/yr  of VOC from commercial/consumer solvent use were emitted in

County A in 1990.

Acbotiing  to the EPA Procedures document, VOC are emi#ed  fern  solvent use in a

uniform manner for the whole year. Emissions for a typical ozone  season day  were &c&ted

as follows:

ViC  embionr  per
ozbne  season aSty - (1,418 tons VOC per year)

- 0.37 tons  VOC emit&&@

Therefore, 0.37 tons VOC/day  were emitted in County A from commerchlhonsumer  solvent

use for a Ilypical  ozone season &y in 1990.

5.9 ORCHARD HEATERS

Some area source categories may be applicable to a given nonattainment  area, but are

either not present in large enough quantities to produce significant emissions, or may not have

been used in 1990. These facts should be noted in the inventory report. The following example

shows how to document a category that is believed to be negligible or nonexistent.
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According to the State Department of Agriculture, orchard heaters were not used in the

inventory counties during 1990. This fact was continned  through telephone calls to the

County A Agricultural Extension Agent. The Extension Agent indicated that orchard heaters

are not used in the County because hard freezing,not  just borderline freezing, weather can

occur. Under these conditions, orchard heaters fail to warm a st&ficient  volume of air to save

a cold-sensitive crop. Therefore, emissions from orchard heaters were estimated as zero.

5.10 WOODSTOVES AND FIREPLACES

This example illustrates documentation for a CO emission category. In the following

example, County A has had a regulation banning uncertified stoves since 1988. Because CO

emissions depend on stove type, the State used a survey to estimate both the number of

woodstoves and fireplaces in County A as well as stove type. This example is for an inventory

in a County that is nonattainment for CO. For an ozone inventory, woodstove and fireplace

emissions may be negligible because the ozone season is usually in the summer.

A mail survey was developed for estimating CO emissions from woodstoves and

fireplaces using methods suggested in,  the Guidance Document for Residenti  Wood

Combustion Emission Control Measures (EPA450/2-89-015).  Survey ti were used to

estimate the percentage of homes in County A burning wood and the average amount of wood

burned in a season. It was assumed that the survey results were representative of County A as

a whole, and thus were applied to the entire County.

The CO emission factors for fireplace and woodstove  use were given for tons of wood

burned, requiring that the survey d4ta,  in cods, be converted to tons of wood using a fonnula

from the EPA wood combustion guidance document. Once the m&l amount of wood burned

was detemrined,  the amount of wood burned in fireplaces and woodstoves was calculated.

When the amount of wood burned in woodstoves in County A was known, the average wood

use per stove type  was calculated. Total  CO emissions were then determined  for each

woodstove type and j?repIaces  for the 19894990 heating season. Rule efiectiveness  was applied
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to certified woodstove emissions. A seasonal a@usbnent  was used to calcuhzte  CO emissions

for a typical CO season &y.

l7ae  following survey results were assumed to be represen#ivc of County  A wood use:

l 14% of the respondents bum wood;

l The average  amount of wood burned was .25 cords per household;

l 60% of the wood burned was used in firephzces;

l 40% of the wood burned was used in woodstoves;

l 20% of woodstoves are non-ceti@ed;  and

l 80% of woodstoves are cewed,  and of these:

m 65%  are non-catalytic woodstoves

m 35% are catalytic woodstoves.

Accotiing to County A lax recoils, there are appmximately  28,600 single-family homes

in the County. Foutieen  percent (4,004) of County A’s homes are assumed to have burned

wood in 1989-1990. If 0.25 conf  of wood were burned per home, then approximately

1,000 cords of wood were burned in the 1989-1990 headng  season.

The  density of the wood burned was needed to convert cords of woud  to bns of wood.

Wood density difleers  with wood type. Tire  survey found that about 50 percent of the wood

burned was white oak, 40 percent hickory, and 10 percent southern pine. A composite density

was determined for the wood burned in Counb  A. Wood denssty  iqfomtation  was obtained

from Appendti  A of D-42. A conversion factor, (the volume of a cord of solid wood =

80 f$/cord),  from the EPA wood combustion gutiance  document, was used with wood densities

to convert cords to tons.
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Detiry of wood burned - 50% (white oak) + 40% (hickory) + 10% (southern pine)

= 47.2 lbs

ft3

Conversion Eauation Examoles:

- (1000 Cords) * (0.60)

2,265,600  Zbs
- wood used *

in fireplaces

- 1,133 toru  wood/yr  used in fireplaces

Woodstove
average yearly

wood use

- 1,510,400  lbs  of wood burned
- 755 tons of woodlyr  used in woodstoves
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Emission Calcuhtiona *.

EmissionG I(f-rfbr
Conversion factor 1 ton

replaces 2ooozhs

- (1133 tmu) l
(1zfo3*(2kzJ

96 tom COlyr
1 emitted by fireplaces

in County  A for the
1989 -90 se-n

The emission factor forjireplaces, 170 lb CO/ton of wood, was ob&ined  from AP-42,

Section 1.9. There are no regulations dfecting firepbce  burning in COW@  A, so rule

penetration and rule effectiveness were not applied to the flreplace  emission calculations.

In order to calculate emissions from woodstoves, activity levels were c&t&ted  for each

stove type. Survey results and regional sales data  were used to determine  the number of

dvferent  types of cert@ied stoves sold since the 1988 reguladon  banning the sale of uncetiyed

stoves. Spec@  emission factors for each stove type came from AP-42 and are shown below.

755  tons of wood were burned per year by woodstoves in County A.

Amount of wood burned by non-cemed  stoves:

- (0.20) * 755

- 151 tons of wood
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Amount of wood burned by certified stoves:

Non -catalytic - (0.80) (0.65) * 755 - 393 tons of wood bunted

Catalytic * (0.80) (0.35) * 755 - 211 tom of wood burned

Control efficiencies  for each stove type were obtained by calculating the ratio of the control

emission factor to the non-control emission factor.

)I x100 - 3.7% & 781 71%'
reduction 270 reduction

The CO emission factors, by stove type, are summarized below:

Stove TvDe
Fireplace
Non-cerfified  stoves:

Conventional non-catalytic
Cerlicfied  stoves:

Non-catalytic
Catalytic

Emission Factor
170 lb CO/ton wood

270 lb CO/ton wood

260 lb CO/ton  wood
78 lb CO/ton wood

Control Efficiency (9%)
0

0

3.7
71

Emission calcuhztion  -for  conventional non-certified woodstoves:

( tours  of wood burned
-bY non-certified stove (CO emission factor)

= (151 tons wood)
(2: :o::) (g:b)

- 20.4 tons CO/yr
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Rule efJectiveness  was factored into the emission estimate as follows:

Cerhped  non-catalytic stove emissions:

l [1-(Control Eficiency)  (0.80 RuZe  EficfiveneS)]

- (393 tons  of woo4 l [l-(.037) (O-80)] I

=  102,969 lbs  of CO
(2,Ei.h)

- 51.5 ronr  of CO/yr

Catalytic stove emissions:

l [1-(Control E~ciency)]  (0.80 IWe  Efictiveness)

- (211 toIts  of wood) l [l-(.71)  (.80)]

= 24,611 lbs  of CO

- 12.3 tons of CO/yr

Total emissions were calcuhted by adding. together the emissions from each stave type

and fireplace emissions:

Total Fireplace Emissions  from Em&ions  from Emissions  from
emissions  from  =

County A emissions + non-ce@ied  + non-catalytic + cadytic
woodstoves ce@ied  stoves woodstoves
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Total
emission = (96 tons CO) + (20.4 tons CO) + (51.5 tons CO) + (12.3 tons CO)

- 180 tons CO per yeur

The totul  yearly CO emissions were dusted to represent typical daily emissions during

the CO season. The S&te  assumed that 70percent of the yearly wood combustion occurred

between November and Februao (120 days). The Seasonal A&&rnent  Factor (SAFJ  was

calculated according to Section 58.4 of the Procedures document.

jeslsip

SAF = [ b~~~~~n]  (12-month  period)

m (.70)

[ I4 months
* (12 months>

= 2.1

CO Emissions for a TvDical  CO Season Dav

= Yearly  x
emissions

WF)

= 180 tons CO + (2.1)

Yr
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SECTION 6

NON-ROAD MOBILE SOURCES

This section of the guidance document provides instructions and examples for

documenting VOC, NO,, and CO emission from non-road mobile sources. The categories that

are specified for inclusion in an emission inventory report, as given in the EPA guidance

document Procedures for Emission Inventors  Preparation. Volume IV: Mobile Sources

(EPA-450/4-8  1-026d),  are:

l Aircraft;

m Locomotives;

l Agricultural equipment;

l Industrial equipment;

l Construction equipment;

l Lawn and garden equipment;

l Marine vessels (commercial and recreational);

l Non-road motorcycles; and

l Snowmobiles.

In February 1992, EPA’s Office of Mobile Sources (OMS) announced that it would

prepare 1990 base year emission estimates for selected non-road categories for extreme, serious,

severe, and moderate nonattainment areas. The categories to be addressed included all of the

primary non-road source types except aircraft, locomotives, and commercial vessels.

Example documentation is given below for the agricultural equipment (Section 6.2) and

locomotive (Section 6.3) non-road categories. The examples indicate the minimum level of

documentation that should be provided to support non-road emission estimates,
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6.1 INTRODUCTION

The introduction to the non-road mobile sources section should identify which source

categories are addressed in the inventory. If a source category from the EPA’s list of categories

was not included in the inventory, this needs to be specified and a reason given for the omission.

The introduction should specify whether any OMS estimates were used in the inventory

report or whether the State determined any or all of its own emission estimates. If OMS

estimates were used and documentation for the OMS values is available, the documentation

should also be included.

6 .2 AGRICULTURAL EQUIPMENT EMISSIONS

Emissions from agricultural equipment result from fuel combustion; therefore, county-

specific information on fuel use for this type of equipment is needed in order to use AP-42

emission factors to estimate emissions. The documentation should include fuel use data and

identify the source of the data.

Typically, fuel use data are derived. The derivation procedure and associated references

must be clearly documented. Such documentation should begin by describing the approach used

to estimate emissions and by presenting the county-specific data with references. If the approach

outlined in the EPA mobile sources document (EPA-450/4-81-02&l)  is used, the county-specific

information should include:

a Equipment counts;

l Cultivated acres; and

l The ratio of gasoline use to diesel use for 1990, if different from the year
in which the equipment counts were made.

An example of how this information can be presented is given below.
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To determine whetherfuel use data for agticultural  equipment were available, the

State FGH Deparfment  of Commerce was contacted. The Department representative indicated

that data spec$c  to agricultural use are not collected (Ref. 1). Therefore, emissions were

estimated using guidance provided in the EPA Procedures for Emission Inventorv  Preparation

Volume IV: Mobile Sources (EPA-450/4-Sl-026d).

The 1987 Census of Agriculture was used for equipment counts (Ref. 2). These data

are summarized by county in Table 6-l. Inform&on on the percent of equipment that is

gasoline-powered and the percent that is diesel-powered was detennlned  from figures provided

in AP-42. AP-42 does not differentiate between the different types of general purpose

equipment, or between the two sizes of tractors that the Census of Agriculture tracks; therefore,

the percentages for the category were applied.

Both county agricultural extension services in the nonattainment  area were contacted to

determine the number of cultivated acres so that equipment counts could be extrapolated from

1987 to 1990 (Refs. 3, 4). Data  on cultivated acres in State FGH are summarized in Table 6-2.

References:

1. Telecon. A. Smith, State  FGH Air Quality Division, with B. Jones, State FGH
Department of Commerce. November 10, 1991.

2. U. S. Department of Commerce, Bureau of the Census. 1987.
Volume 1 Geographic Area series Part 33 State  Y State and County m. Issued July
1989. pp. xx.

3. Telecon. A. Smith, A, State FGH Air Quality Division, with T. Brown, Reporting
Company. November 10, 1991.

4. Telecon. A. Smith, State FGH Air Quality Division, with T. Brown, Reporting
Company. November 10, 1991.
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TABLE 6-2. CULTIVATED ACRES IN STATE FGH

. . . . . . . . . . . . . ‘.‘.‘C!.!.‘.‘.  .:::::  :: ::.:.:.:.:.:.:.:::::::::::::::::::::::::::::::::.:.:::.:‘:.:’::....‘.!.!..‘,.,!::::!.;~!:!.!:.:!:‘:~.:,:~,:.:,..:.:...:.:.:.:.:.:.:.:.:.::.:.:.:.:.:
Illll~~~~~~~~~~  .,_i:.~~~~~~~~~~~~~~~~~~~~

i::6.Ii:,Ii~~~~~~~~:~  ,E.,,a.i.,..:...~~~~~~~~~~~~
!:!!!:!!!!!:!!!!!:~:~:~:!:::::::::::::::::~~~~~~~;::::::~::~~::,:~,~~:,:,:,:,  :,:,:,:.:,:,:,:.:,:::  !.:.:.!.!.!.!.!.!.!.~.:,!,!:!,::~~::::::~~::~~~,~:~~~:~~~~~~~~:~~~~~~~

ifI’i”i’~~~~~~~~~~
:::::::::::::::~~:::~:.~.~.~.~~:~~~:~.,::::::.::~:~~~~~~~~~~~.:.:.:.~:,:.,.~~~,,,

A 44,138 39,340

B 37,803 36,103

TOTAL 81,941 75,443

The 1990  fuel use per acre cultivated is derived from the equipment counts, annual fuel

use data, average annual fuel throughput for agricultural equipment [Table 3-2 of the EPA mobile

sources document (EPA-450/4-81-026d],  and the number of cultivated acres. Each step in the

calculation and the appropriate references should be included in the emission inventory report.

An example of how to present fuel use is shown in Table 6-3 and in the following paragraphs.

The 1987 fuel use by agricultural equipment was estimated using the 1987 equipment

shown in Table 6-l and the average annual fuel use dam provided in the EPA mobile sources

document (EPA-450/4-81-026d)  (see Table 6-3). Diesel use was adjusted by a factor of 1.4 to

normalize the diesel and gasoline uses on an equivalent energy basis, according to the

instructions in the mobile sources document.

Because of the similarity in the number of acres fanned in 1987 and in 1990 and the

expense of new equipment, it is unlikely that the muo of gasoline-to-diesel use would have

changed during that time. It was therefore assumed that the mtio in 1990 remained the same

as in 1987. Total 1990 fuel use was estimated by calculating the 1987 fuel use per acre and

multiplying this value by the number of acres cultivated in 1990, as shown below:

jeslsip 6-5



TA
B

LE
 6

-3
. 

ST
A

TE
 F

G
H

 F
U

E
L 

U
SE

 I
N

 1
98

7

C
om

bi
ne

s
16

6
10

7
79

 
79

13
,1

14
8,

45
3

11
,8

34

B
ai

le
rs

56
36

55
3 

0
30

,9
68

0
0

H
ar

ve
st

er
s

28
1

18
0

0 
0

0
0

0

G
E

N
E

R
A

L 
PU

R
PO

SE
:

C
ot

to
n 

Pi
ck

er
s

17
6

97
38

 
38

6,
60

0
3,

63
8

5,
09

3

M
ow

er
 C

on
di

tio
ne

rs
17

6
97

19
3 

19
3

33
,8

80
18

,6
73

26
,1

42

M
ot

or
-tr

uc
ks

17
6

97
96

5 
96

5
16

9,
84

0
93

,6
05

13
1,

04
7

T
R

A
C

T
O

R
S:

Le
ss

 t
ha

n 
40

H
P

66
3

1,
46

0
63

9 
27

4
42

3,
72

3
39

9,
89

4
55

9,
85

2

40
H

P 
or

 m
or

e
66

3
1,

46
0

83
2 

35
6

55
1,

35
1

52
0,

34
4

72
8,

48
2

19
87

 T
ra

ct
or

 F
ue

l 
U

se
97

5,
07

4
92

0,
23

8
1,

28
8,

33
3

19
87

Fu
el

U
se

 b
y 

O
th

er
 E

qu
ip

m
en

t
25

4,
40

2
12

4,
36

8
17

4,
11

5

To
ta

l 
19

87
 F

ue
l 

U
se

1,
22

9,
47

6
1,

04
4,

60
6

l/%
2,

44
8

N
O

TE
S:

19
87

 C
en

su
s 

of
 A

gr
ic

ul
tu

re
 d

oe
s 

no
t l

is
t h

ar
ve

st
er

s.

T
he

 P
ro

ce
du

re
s 

do
cu

m
en

t d
oe

s 
no

t p
ro

vi
de

 f
ue

l u
se

 f
or

 e
ac

h 
ty

pe
 o

f 
ge

ne
ra

l p
ur

po
se

 e
qu

ip
m

en
t o

r 
fo

r 
the

 d
iff

er
en

t t
ra

ct
or

 s
ize

s.



Toti  1987 fuel use per acre =
(tom1  1987 fuel  use)

(1987 cultivated acres)

= (total 1987 gmoline use + 1987 diesel use)
(8 1,941 acres)

= (1,229,476 + 1,462,448  gaLs)
8 1,94 1 acres

I (2,691,924  gals)

81,941 acres

= 32.9 gals per acre

Total 1990  fuel use  = (total 1987 fuel me per acre) (1990 cultivated acres)

= 32.9 gaLr  per acre x 75,443 acres

= 2,482,075  gals

Once the 1990 fuel use has been estimated, it must be allocated into four uses:

(1) gasoline-powered tractors, (2) diesel-powered tractors, (3) gasoline-powered “nontractors”

(Le., other agricultural equipment), and (4) diesel-powered “nontractors. ” If data are unavailable

for the inventory year, the assumptions made in using data from other years must be clearly

stated. Each step in the allocation procedure should be shown. An example of how the

documentation may be provided is given below.

The amount of fuel used by tractors compared to other agricultuml  equipment was also

derived assuming the ratio of fuel use by the two categon’es  of equipment for both fuel @pes

remained the same in 1990 as it was in 1987. Using the data from Table 6-3, fuel use by type

was calculated as follows:
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1990 gasoline use = (1990 fuel  we)
(

1987 gasoline use
1981 fuel  we 1

= (2,482,075  gals) 1229y476  gaIs
2,69 1,924 gals

= 2,482,075  gals x 0.46

- 1,141,755  gals

1990 diesel we = 1990 fuel we - 1990 gasoline ue

= 2,482,075 gals - 1,141,755  garS

= 1,340,320 gals

1990 gasoline = (1990 total gasoline use) x
1987 gasoline De by tractors

we by tractors total 1987 gasoline me I

= 1,340,320  gals  x 975,074 gals
1,229,476  gals

= 1,340,320  gals  x 0.79

- 1,058,853  gals

1990 gasoline we total 1990 1990 tractor
by other equipment = gasoline use * use  of gasoline

= 1,340,320  gals  - 1,058,853  gals

- 281,467 gals
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1990 diesel
use by tractors

- 1,340,320  gals x 1,288,333  gaLr
1462,448 gab

= 1,340,320  gals  x 0.88

- 1,179,482  gals

1990 diesel
total  1990 1990 diesel

lcse  by other - diesel we * use by other
equipment equipment

=  1,340,320  gals - 1,179,482  galr

- 160,838 gals

The emissiorr  estimation procedure should show the fuel use by tractors and other

agricultural equipment separately and the emission factors that were applied. The AP42

emission factors are available for hydrocarbons (HC), carbon monoxide (CO), and nitrogen

oxides (NO,); therefore, speciation information is needed to determine VOC emissions. From

EPA documents on VOC speciation, the fraction of the total HC emissions that are reactive VOC

is 0.95 for diesel-powered equipment and 0.97 for gasoline-powered equipment.

Once the annual emissions have been estimated, they must be temporarily allocated to

establish emissions on typical ozone season and CO season days. The data on farming activity

used to drive these daily emissions should be clearly documented and referenced as shown below.

Agricultural activity in Swe  FGH begins in early April and continues thtvugh  October,

a total of seven months. Although equipment use  may occur only during certain  portions of

this time providc,  the county ag&&u~  extension services could not providc  more  spec@c
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information on use because different crops are put in at different times. Therefore, equipment

use was considered to be continuous throughout this period.

The seasonal a&tstment  factor for the ozone season (June, July, and August) was

based on constant operation of equipment during the seven-month agricultural activity period.

Thus, the seasonal adjustment factor is:

y x 12 = 1.7

The seasonal adjustment factor for the CO season (December, January, and February)

is zero because no agricultural equipment is used during these months.

To approximate daily emissions, the work week was assumed to be six days. Emissions

for a typical ozone season day were calculated as follows:

VOC emissions = (316,796 lh/yd  x 1.7
(6 &ys/wk  x 52 wks/yr)

=  1 726 lhlw
’

CO emissions = (4399,303  Wyr)  X 1.7
(6 dayslwk  x 52 whjyr)

= 23 971 lhlw
’

NO, emissions = 642,104  Wyr)  x 1.7

(6 dayslwk  x 52 wh/yr)
I 3 4gg lhlw

’

The HC evaporative loss emission factor requires that the equipment counts rather than

the fuel use be known, The information used to derive base year equipment counts should be

clearly shown. The resulting tractor emissions and emissions from other agricultural equipment

should then be summed to determine annual pollutant-specific emissions from this source

jeslsip 6-10



category. Table 6-4 provides one way in which the emission estimation procedure can be

presented.

6 .3 LOCOMOTIVE EMISSIONS

Original guidance for estimating emissions from locomotives was contained in Chapter 6

of the EPA mobile sources document (EPA-450/4-81-026d).  This chapter has been significantly

revised and the Final Draft version has been available since the end of 1991. The revisions are

incorporated into an updated Volume IV mobile sources document, which should be distributed to

the EPA Regional Offices in March of 1992. The emission inventory documentation should state

whether the revised estimation procedures were used. If not, the alternative source of

information should be provided, along with a justification for its use.

If the revised estimation procedures were used, they should be discussed and any

deviations noted and justified. For instance, the estimation procedures provide a recommended

method for estimating emissions, as well as an alternative method and specific tailoring options.

The inventory documentation should discuss any alternative method or specific tailoring options

used.

The EPA mobile sources document classifies railroads into three categories according to

size (based on revenues): Class I, Class II, and Class III. Locomotives within each railroad

class are further divided into two categories: line haul locomotives, which perform line haul

operations, generally traveling between distant locations; and yard (or switch) locomotives, which

perform yard operations, primarily moving railcars within a particular railway yard.

For the purpose of estimating emissions, railroads are separated into three categories:

(1) Class I Line Haul Locomotives, (2) Class II and Class III Line Haul Locomotives, and

(3) Yard Operations. Different methods are used to estimate emissions from each category;

therefore, each category should be discussed separately.
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For Class I locomotives, traffic density and a fuel consumption index must be determined.

A description of how these were determined and the sources of data should be provided, along

with a list of the emission factors used and an example calculation. For Class II and Class III

locomotives, a description of how fuel consumption was determined and an example emission

estimation calculation should be provided.

The yard operations discussion should include a list of the railway yards contacted and the

number of yard locomotives at each yard. Again, the emission factors used should be listed and

an example calculation shown.

Emissions from all three categories should be converted from annual to daily emissions.

Because railroad activity is generally constant throughout the year, annual emissions can be

divided by 365 days to obtain daily emissions.

An example of how the locomotive emissions documentation might be presented is shown

below. The example is for one county and one pollutant (CO). Emissions for other counties and

pollutants would be done the same way. Total annual emissions are converted to daily emissionS

at the end of the example below.

Locomotive Emissions

For estimating locomotive emissions in Train County, EPA’s Final Draf  version of

Procedures for Emission Inventorv  PreLraration.  Volume IV: Mobile Sources, issued to the

EPA Regional Offices in March of 1992, wus  used.

Class I Line  Haul I;ocomotives-Class  I emissions were calcuhzted  by multiplying fuel

consumption by an appropriate emission factor. The determination  of Ckss  I fuel consumption

and the source of the appropriate emission factor are discussed below. Fuel consumption was
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obtained by dividing the traffic  density in gross ton miles (GTM)  by the fuel consumption index

in GTM  per gallon (GTM/gal),  as shown below:.

Fuel consumption = Trafic density&e1  consumption  index

Only one Class I railroad system operates in the inventory area. This system is owned

and operated by Company A. T@fic  dens@ for the entire state was obtained directly from the

Association of American Railroads in Washington, D.C. Because the t&tic  density obtained

was for the entire state, Company A was contacted to determine where Tmin County

boundaries intersected the tmck  segments. The Class I Train County tmfflc  density, excluding

locomotive weight, was 1,117,047,000 GTM.

The Interstate Commerce Commission’s (ICC) annual “R-1  ” report was obtained for

Company A data. Copies of Schedules 750 and 755 are shown in Table 6-5. Annual fuel

consumption from line 1 of Schedule 750 is 48,007,195 gal. Because traffic  dens@  excluded

locomotive weight, total gross ton miles were obtained by subtracting line 98 from line 104 of

Schedule 755: 24,703,611,000 GTM. Therefore, the fuel consumption index for Company A

is:

24,703,611,ooO  GTM - 515 GZI4
48,007,195  gal gal

As documented previously, the fuel consumption is obtained by dividing the tro$t?c

density by the fuel consumption index. Therefore, fuel consumption for Class I line haul

locomotives in Tmin County equals 2,169,025 gallons:

j e s l s i pj e s l s i p

Fuel consumption = 1,117,047,000  GTM
515 MM  per gal

= 2,169,025  gal
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From the EPA Procedures, the CO emission factor is 0.0626 lbs/gal. Class  I emissions

were obtained by multiplying fuel consumption by the emission factor.

Class I emtiionr  = (2,169,025  gal)
("*M::'")(2,iclLJ("*M::'")(2,iclLJ

= 67.9 tons  per year

Therefore, 1990 Class  I line haul locomotive emissions for Train Court0  were 67.9 tons per

-year.

Class II and III Line Haul Locomotives--Class II and Class III emissions were also

calculated by mulh’plying  fuel consumption by an emission factor. There are only two Class II

and Class III milroads  in Tmin County. -Both were contacted directly to obtain fuel

consumption data. Representatives from each company verbally communicated fuel

consumption data for their company in Train  County, which are given below:

Company B = 57,ooogal57,ooogal
Company C = 283,500gal283,500gal

Total = 340,500 340,500 gal

As with Class  I line haul locomotives, the CO emission factor from the EPA Procedures

is 0.0626 lbs/gal. Class II and Class III line haul locomotive emissions were obtained by

multiplying fuel consumption by the emission factor.

Chss II and III emissions  = (340,500 gal)
("~M;:Ib)(2,E~~s)("~M;:Ib)(2,E~~s)

= 10.6 tom  per year

Therefore, 1990 Class II and Class III line haul locomotive emissions for Train County were

10.6 tons per year.
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Yard Qpemtions--Emissions  from yard opemtions were calculated by multiplying the

number of yard locomotives by annual emissions per yard locomotive. Only three companies

operate rail yards in Train County. Railway yard managers for Companies A, B, and C were

contacted for the number of y&i  locomotives at each yard in Train  County.

ComDanv Number of Yard Locomotives

A 5
B 2
C 4

TOTAL 11

According to the Procedures, the CO emission factor per locomotive is 7,375 lbs/yr.

Yard emissions = (11 locomotives)
i”l:“) (2,Ek)

= 40,6  tons  per year

Therefore, 1990 yard operations emissions for Train County were 40.6 tons per year.

Total CO Emissions for Train Countv

Total annual CO emissions from locomotives in Train County are shown in the second

column below. Because railroad trdfic is relatively constant through the year, the seasonal

adjustment factor is 1;O. The annual CO emissions were divided by 365 days per year and the

results are shown in the third column. The 1990 total  daily CO emissions for Tmin  County

were 0.33 tons.

Tons CO Per Year Tons CO Per Dov

Line haul  - Class I 67.9 0.186
Line haul - Classes II & III 10.6 0.029
Yard Operations‘ 40.6 0.111

TOTAL. 119.1 0.326
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SECTION 7

ON-ROAD MOBILE SOURCES

This section of the guidance document provides information and examples for reporting

on-road mobile source emission estimates. The guidance is based on the reporting requirements

for mobile sources as described in the EPA Requirements Documents (EPA-450/4-91-010  and

EPA-450/4-91-011). The section is divided into six subsections: Introduction, VMT Estimation

Procedure, Emission Factor Estimation Procedure, Summary of Emissions From On-Road

Mobile Sources, References, and Appendices. The on-road mobile source section of the emission

inventory report may be organized in the same manner. Each subsection is described below,

along with example tables and figures, to indicate what information should be included in the

base year inventory report.

7.1 INTRODUCTION

The introduction should describe the pollutants addressed, the geographical area covered,

the vehicle types included, and how emission estimates were developed. The report should

indicate that MOBILE4.1  was used in conjunction with vehicle miles traveled (WT) estimates to

produce emission estimates (except for California, where the EMFAC model may be used instead

of MOBILE4.1).

A brief discussion of on-road emissions should be included in the introduction. This is

most easily accomplished with a figure or table that summarizes emission totals for each pollutant

by county or appropriate geographical area. The summary emission totals should be reported on

both an annual and seasonal daily basis (ozone season, CO season, or both, where applicable).

Tables 7-l and 7-2 show example summary tables.

The introduction should indicate how the on-road mobile sources sections and appendices

are organized and what information they contain.
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TABLE 7-1. DISTRIBUTION OF ON-ROAD MOBILE SOURCE EMISSIONS
BY COUNTY: 1990 OZONE SEASON ESTIMATES

a VOC emission estimate includes emissions from vehicle refueling losses.

TABLE 7-2. DISTRIBUTION OF ON-ROAD MOBILE SOURCE EMISSIONS
BY COUNTY: 1990 ANNUAL ESTIMATES

a VOC emission estimate includes emissions from vehicle refueling losses.
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Lastly, the introduction should identify the primary references used for preparing the

on-road mobile sources inventory. For example:

The main  reference sources for prepating  the highway vehicle portion of the

inventoq  were Procedures for Emission Inventorv  PreDaration.  Volume IV: Mobile

Sources (EPA-450/4-81-02&i,  Revised July  1989),  and User’s Guide to MOBILE4.1

(EPA-AA-TEB-91-01, July 1991).

Additional references specific to each subsection on VMT estimates and MOBILE4.1  should be

included in the appropriate sections of the report.

7 .2 VMT ESTIMATION PROCEDURE

The subsection on VMT should begin by clearly identifying the primary source of VMT

data for the nonattainment area. For most inventory areas, the source will be a transportation or

planning agency.

Next, the specific procedures used to develop VMT for the inventory area should be

discussed. It is not acceptable to simply state that the Department of Transportation, or a similar

agency, ran a transportation planning model and provided the air agency with the VMT numbers.

At a minimum, the following subjects need to be included in the VMT discussion:

l Identification of the agency responsible for developing VMT data;

a Description of the method used to estimate VMT for the nonattainment
area (e.g., traffic counts, network-based model) that:

- - Explains how functional classifications (i.e., road types) were
defined for the nonattainment area;

- - Explains how speed estimates were developed for each functional class;

- - Explains any assumptions made in developing the VMT data
(e.g., applying speed estimates to roads not studied);
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+- Shows how daily VMT estimates were developed by road type
and vehicle class;

l How the VMT data were developed on a county basis;

l How VMT were adjusted for the appropriate peak ozone or CO season day;
and

l A summary of VMT data for the nonattainment area by road type .
classification and by vehicle class.

Additional information presented in the inventory report will be specific to the VMT estimation

procedure used.

Most states will use a VMT estimation procedure based on either traffic count data, a

network-based planning model, or both. The following example describes a traffic count

program.

Countv A Traffic Count Program

Trqfj5c  counting is done on all designated functional systems, including interstates,

United States highways, state highways, county/state-aid highways, municipal state-aid streets,

and county roads. All traffic count sampling data are collected in accordance with the

FHWA’s  Highway Petformance  Monitoring System (HPMS)  guidance, as described in the

HPMS  Field Manual. Certain local roads, including township roads, frontage roads, and

minor roads were not included in the traffic  count progmm; the VMT  estimation procedures

used for these roads are discussed later in this section.

Troj’j6c  counting is done on a 2-year  cycle. About one-half of the counting is done in

1 year, the remaining one-half is completed the following year. Automatic tq@ic recording

loops are installed across the roadways on which the counts are taken. Short-temt  counts

(48 hours dumtion) are taken during the summer on weekdays. By looking at continuous

counts, factors are developed, which are then applied to the Q&hour  counts to obtain an

average day count. These factors are described below and include seasonal adjustments and
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annual updates for the base year. After these counts are factored, they are then placed on

work maps and viewed in sequence to detemzine  how accurate and reasonable they are. Once

the daily t&i% count estimates are prepared, they are coded and key punched before being

submitted to the computer data  base for stomge. Summary tmffic  count data  are provided in

Appendix C, Table C-4, of this report.

A summary table of traffic count data should be included. This summary may accompany

the program description or be more appropriately placed in an appendix, as in the above

example.

There must be an explanation in the report of how traffic count data were used to develop

daily VMT for the particular nonattainment season. If an appendix is used for this purpose, the

data in the appendix must clearly tie back to the discussion in the main body of the report,

Alternatively, a State may choose to use a network-based transportation planning model to

estimate VMT for the base year. The following items need to be discussed in the inventory

report:

l The geographic area covered by the model inputs and for which
VMT estimates were generated;

Trip generation, including the use of appropriate base year
demographic data;

Trip distribution;

Mode split;

Trip assignment; and

Model outputs, to include VMT generation and speed estimates.

It is difficult to provide specific examples for documenting the use of network-based

transportation planning models because the types of models used and the manner in which they
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are used can vary from state to state; however, some common elements are included in the above

list.

As with traffic counts, a summary of the output from the transportation planning model

should be included. An example summary table is provided in Table 7-3, which shows

information from an Urban Transportation Planning System (UTPS) model run. Again, these

types of tables may be placed in an appendix if they are clearly referenced in the main report.

If a network-based planning model is used to produce VMT estimates, it is critical that

the report clearly explain how the VMT generated for the network region correlates to the VMT

for the nonattainment area. Typically, these two areas are not identical and the report must

explain how VMT is estimated for nonattainment areas not covered by the network-based model.

The description of the methodology used to estimate VMT should match the level of

detail of EPA’s Ouality Review Guidelines for the 1990 Base Year Emission Inventories

(EPA-450/4-91-022),  specifically in regard to the detailed review checklist for VMT estimates.

This document provides detailed review guidelines for on-road mobile sources, and the preparing

agency should refer to this document when assembling the inventory report. The review

checklist included in the Oualitv Review Guidelines document contains detailed questions

regarding the development of VMT. The inventory report needs to indicate, either through

discussion in the narrative or through clearly delineated references, how each of the review items

were addressed. Many of the detailed review questions ask for data that may be more

appropriately included in an appendix (e.g., model inputs/outputs from a transportation planning

model), or through a clearly designated reference (e.g., the U.S. Census Bureau for population

Data).

Regardless of which VMT estimation procedure is used, there should also be a discussion

in this subsection on how VMT data were adjusted for seasonal variations. For example, the

report should indicate which method was used to adjust VMT data for a typical summer weekday

in an ozone nonattainment inventory. This discussion may include adjustment factors used and
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an example of how a factor was applied to the VMT data. If no seasonal adjustment factors were

used, the report should indicate the rationale for this decision.

Summary VMT data must be provided in the report, and are required to be presented by

road type classification and by vehicle class. An example showing summary VMT data by

vehicle class and road type is shown in Table 7-4. In this example, VMT has also been broken

down by rural versus urban travel to match the traffic counting program used. Because there are

specific approaches to estimating VMT, the preparing agency may need to report other summary

data (e.g., traffic count data for each nonattainment county) or information related to that specific

approach, In order to facilitate review of the report, it is more appropriate to include summary

VMT data tables in the narrative section of the inventory and to clearly reference more detailed

data tables and additional information in an appendix.

7 .3 EMISSION FACTOR ESTIMATION PROCEDURE

This subsection of the inventory report should describe the use of MOBILE4.1 (or the

EMFAC model for California) to develop emission factors for on-road mobile sources. At a

minimum, this subsection must include:

l Identification of the emission factor model used (MOBILE4.1 or
latest version) and the agency responsible for running it;

l Explanation of the development of all MOBILE4.1  inputs;

l Explanation of the MOBILE4.1 output and which emission factors
were used (e.g., were refueling emission factors used in addition to
exhaust emission factors?);

l A summary of the emission factors that were developed for each
vehicle class and road type by county; and

l Explanation of how the MOBILE4.1  generated emission factors
were combined with VMT data to produce emission estimates for
on-road mobile sources.

Each of the items should be presented in the order shown above.
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Emission Factor Model

This subsection should begin with an overview identifying the use of MOBILE4.1, the

pollutant(s) for which emission factors were developed, and a description of how MOBILE4.1

emission factors were used for the on-road mobile sources inventory. Also, the agency who was

responsible for running the MOBILE4.1  model should be identified here.

The MOBILE4.1  program is subject to future revisions, so the inventory report should

describe the which version was used to prepare on-road emission estimates. The reporting

requirements for using the EMFAC model in California are not explained in this report. The

EPA’s Office of Mobile Sources should be contacted for further information.

DeveloDment of Model Inputs

Following the overview of how MOBILE4.1 was used, the report should then discuss the

development of MOBILE4.1 input data. This is most effectively accomplished by identifying and

describing, item for item, the control flag settings and input data records as they appear in the

MOBILE4.1 input file. Summary tables of each of the control flag settings and data input

records should be provided. Tables 7-5 through 7-8 give examples of what the summary tables

for MOBILE4.1 input data records might look like.

Descriptions of each of the MOBILE4.1  control flag settings and how input data records

were developed need to be included in the inventory report. An example description for an input

record in the one-time data section, minimum and maximum ambient temperatures, is given

below.

Minimum and Maximum TemDeratures-The  minimum and maximum &lily

temperatures are important inputs, primnrily  for calculating VOC emissions, because they

significantly affect evaporative emission rates. To determine the &imum and m&mum

temperature for input to MOBILE4.1, ambient temperature da& were reviewed for those days
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TABLE 7-S. MOBILE4.1  CONTROL FLAG SEYTINGS

PROMPT 1 = No prompting, vertical format

80 characters for title

1 = Use MOBILE 4.1 rates

1 = One speed for all vehicle types

1 = Use MOBILE 4.1 VMT mix

PROJID2 .

3 . TAMFLG

4. SPDFLG

5 VMFLG

6 . MYMRFG 1 = Use MOBILE 4.1 values for annual mileage
accumulation/registration distribution

7 NEWFLG 1 = Use MOBILE 4.1 basic emission rates

2 = I/M program assumed

1 = No corrections

8 . I M F L A G

9 . ATPFLG

ATPFLG

RLFLAG

1 = No ATP assumed10.

11. 5 = No refueling emission factors calculated

2 = One LAP record input for all scenarios12. LOGFLG

13. TEMFLG 1 = MOBILE 4.1 calculates temperatures to be used
in correction of emission factors from input
values of minimum and maximum ambient daily
temperature; value read as input for ambient
temperature is over-ridden by calculated values

4 = 80 column descriptive14. OUTFMT

PRTFLG15. 4 = All three pollutants

1 = No idle emission factors16. IDLFLG

17. NMHFLG 3 = VOC emission factors

18. H C F L A G 3 = Sum and components printed, plus evaporative
and refueling emission factor information
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TABLE 7-6. SUMWRY  OF I/M  PROGRAM DESCRIPTWE  INPUT RECORD

1

2

3

4

5

6

7

8

9

1 0

1 1

1 2

Stringency level (1 STRIN)

First model year (MODYRl)

Last model year (MODYR2)

Waiver rate for pre-1981 model year
vehicles (WAIVER (1)) (percent)

Waiver rate for 1981 and later model
year vehicles (WAIVER (2)) (percent)

Compliance rate (CRIM) (percent)

Program type (INTYP)

Inspection frequency (IFREQ)

Vehicle types subject to inspections
ULDT  (4))

Test type (ITEST)

Flag to indicate whether alternative
I/M credits are to be input by user
(NUDATA (2))

jeslsip 7-12

86

1 7

68

2 0

21.9

4.58

80

1 = Centralized

1 = Annual

1 LDT( l)-LDGV Y
lLDT(2)-LDGTl  Y
lLDT(3)-LDGT2  Y
lLDT(4)-HDGV  N

1 = Idle test

NUDATA(l) - for
Tech I-II-I

NUDATA(2) - for
Tech Iv + -1

1 = Use MOBILE 4.1
I/M credits



TABLE 7-7. SUMM4RY  OF THE LOCAL AREA PARAMETER RECORD

1 Scenario name (SCNAME) Optional
I

2 Minimum daily temperature (TEMMIN), in “F 66

3 Maximum daily temperature (TEMMAX), in “F 9 5

4 “Period 1” R V P (RVPBAS) 11.5

5 “Period 2” RVP (IUSRVP) 9.0

6 “Period 2” start year (IUSESY) 8 9

7 Effect of oxygenated fuel on exhaust CO to be modeled 2

2

3

TABLE 7-8.. SUMUARY  OF THE SCENARIO RECORDS

Region for which emission factors are to be calculated
(IREJN)

Calendar year of evaluation (CY) 90

Average speed to be used in emission factor calculations
(SPD or PSD(8))

Ambient temperature (AMBT) in “F

Operating mode fractions (PCCN, PCHC, PCCC), in %
of VMT accumulated by:

PCCN - Noncatalyst vehicles in cold start mode 20.6
PCHC - Catalyst equipped vehicles in hot start mode 27.3
PCCC - Catalyst equipped vehicles in cold start mode 20.6

1 .= Low altitude

1 = .One  speed for
all vehicle types
(Corm DOT
speed classes)

Use 85 for typical
summer day and 30
for typical winter day
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during 1988, 1989, and 1990 when ambient ozone levels in the nonattainment area exceeded

the NAAQS.

The  average minimum and maximum tempemtures on these &ys  were then calculated.

The average minimum and maximum tempemtures for days where ambient air quality exceeded

the NAAQS were 71 “F  and 95”F, respectively.

Some of the control flag settings in MOBILE4.1  allow for the use of default values- from

the program. If a default value is selected, the report should indicate this and provide a brief

explanation for using the default value. An example description for the use of a default value is

provided below.

Annual Mileage Accumulation Rates/Reaistration  Distributions--Based on the guidance

in the MOBILE4.1  Users’s Guide, mileage accumuiation  rates included in MOBILE4.1  were

used for this draft inventory. Also, because of a lack of specific 1990 registration  data for the

inventory area, the MOBILE4.1  defauit  values for national average registration distributions

were used. The control flag MYMRFG  was therefore set to 1, indicating that default

MOBILE4.1  mileage accumulation rates and registration distributions were used.

Following the sequence of the MOBILE4.1  input file will ensure that all input parameters

and selections are properly described in the report.

Model Innuts

The inventory report should describe the use of the applicable model outputs, i.e., the

various emission factors that are generated from the program. MOBILE4.1 can develop exhaust

emission factors for VOC, NO,, and CO and also specific evaporative emission factors for

VOCs.  The report must identify which of these factors were used in developing emission

estimates.
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Summarv of Emission Factors

A summary table should be provided that shows the emission factors developed for each

vehicle class and road type. Emission factors are usually generated for specific road types

(e.g., interstates, arterials)  by using the associated speeds for these roads when running the

MOBILE4.1  program. An example of how this summary table might be presented is shown in

Table 7-9. The example table shows daily VMT  data, associated speed estimates, and

MOBILE4.1  emission factors for each road type by county, along with the calculated emissions

for each pollutant.

Emission Estimates

The type of summary table shown in the example in Table 7-9 brings together the specific

components used to calculate on-road mobile source emission estimates and, therefore, facilitates

a review of these calculations. Accompanying this table should be a detailed description of the

MOBILE4.1 emission factors that were used for each pollutant and example calculations of how

they were combined with VMT data to estimate emissions. Following is an example description

for VOC emission estimates:

VOC Emissions--MOBILE4.1  was used to generate VOC emission factors for each

vehicle class by county in the nonattainment area. The VOC emission factor selected from the

MOBILE4.1  output includes exhaust and evapomtive emissions (excluding emissions for

vehicle refueling losses,. which are discussed separately below). Daily VMT (DVMTI  for the

ozone season was then multiplied by the appropriate VOC emission factor for each vehicle

class, by coun&  to calculate VOC emissions on a kg/day basis. An example calculation for

County A is given below:

2,023,2SO  x 4.78 9,671
PWT) (MOBILE 4.1  = (Vm em&*om

Emission fmtor in  W&O
in g/mile)
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TABLE 7-9. VMT, SPEED, AND MOBILfi  4.1 EMISSION FACTORS
WITH CALCULATED EMISSIONS FOR LIGHT-DUTY
GASOLINE VEHICLES

Interstate

a VOC MOBlLE 4.1 emission factor for exhaust and evaporative emissions excluding refueling losses.
b All emissions are presented in kg per ozone season day.



A similar discussion for each applicable pollutant should be included in this subsection.

The most recent EPA guidance recommends using the MOBILE4.1-generated emission factor for

vehicle refueling losses to estimate emissions for this evaporative source. Previously, AP-42

emission factors were used to estimate these emissions and they were often included under the

area source section of the inventory report. Because the emission factors for vehicle refueling

losses are now obtained through MOBILE4.1, it is more appropriate to place the discussion and

summary of these emissions in the on-road mobile sources section of the inventory report.

The refueling emission factors generated by MOBILE4.1  are given in units of grams-per-

mile.or  grams-per-gallon, depending on the user-selected setting for the HCFLAG in the input

file. Whichever format is selected, the inventory report should summarize the refueling emission

factors generated for each nonattainment county, the throughput of gasoline or VMT (depending

on the units of the emission factor), and the resulting emissions calculated for each county.

Because the refueling emission factor is based on the Reid Vapor Pressure (RVP) of the

gasoline used and the temperature for the nonattainment area, it is not necessary to break down

refueling emissions by road type. However, MOBILE4.1 refueling emission factors do vary by

vehicle type and, thus, emission factors and emission summaries will need to be reported by

vehicle type. An example of a summary table that can be used for reporting emissions from

refueling losses based on MOBILE4.1  emission factors is shown in Table 7-10.

TABLE 7-10. REFUELING LOSS EMISSION FACTORS AND CALCULATED
EMISSIONS FOR LIGHT-DUTY GASOLINE VEHICLES

jedsip



The source of gasoline throughput data or VMT should be clearly referenced in

describing the calculations of emissions from refueling losses. The daily and annual emission

totals from vehicle refueling losses may be included in the summary totals for on-road mobile

sources at the beginning of this section or reported separately as a distinct category. Either way,

the inventory report must clearly state how these emissions are reported as part of the total VOC
emissions for the nonattainment area.

7.4 SUMMARY OF EMISSIONS FROM ON-ROAD MOBILE SOURCES

This subsection should present the calculated emissions in summary form by vehicle class,

by pollutant, and by county. An example of how this summary may be presented is provided in

Table 7-11. Any assumptions, adjustments, or deficiencies in developing the summary emission

totals should be clearly explained here.

7 .5 REFERENCES

At the end of the narrative section for on-road mobile sources, there should be a complete

reference list. All reference sources, including any memoranda, telecons, or other reports that

are not included in the inventory but were used for preparing on-road emission estimates must be

clearly referenced in the narrative section and included in this list. Many of the review items in

EPA’s Oualitv Review Guidelines (EPA-450/4-91-022) require that specific information be

included in the inventory report or that it be clearly referenced. A complete and accurate

reference list is a crucial part of the documentation for an inventory report, particularly for the

on-road mobile source category, where there may be a number of different agencies involved and

various information sources.

7 .6 APPENDICES

It is recommended,that  appendices be used to organize detailed data tables and files

associated with the VMT and MOBILE4.1  documentation efforts. All information that is placed
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in an appendix must be clearly labeled and referenced in the narrative section of the report where

it applies. This type of reporting format presents the information in a concise manner, avoids

disjointed presentation of material, and facilitates a multi-level review of the inventory report,

which is consistent with EPA’s Qualitv Review Guidelines (EPA-450/4-91-022).

Some of the items that may be appropriately placed in appendices include:

MOBILE4.1  Input/Output files. Example input and output files
from MOBILE4.1 are shown in Tables 7-12 and 7-13, respectively.
All input and output files from MOBILE4.1  that were used in
preparing on-road emission estimates must be included in the
inventory report.

Traffic count data used for VMT estimates.

Input/output data from a network-based travel demand model.

Tables or calculations associated with specific MOBILE4.1  records
(e.g., temperature determination, RVP determination). Table 7-14
presents an example summary table of temperature data that can be
used for documenting minimum and maximum temperature
determination for input to the MOBILE4.1 model.

Printouts of spreadsheets used for calculating emissions from VMT
data and emission factors.
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TABLE 7-13. EXAMPLEMOBZLE4.1 OUTPUTFZLE

mBILE4.1 UG Example 4: OUTFMT  = 4 (portrait (80  column1 descriptive output form
NOBILE4.1(4Nov91)
OTotal  HC emission factors include evaporative HC emission factors.

8C.l. Year: 1960 R e g i o n :  R e g i o n :  Low Altitude: 500. Ft.
I/M Program: No Ambient Temp: 70.170.1   II  76.1  76.1 I 78.1 F

Anti-tam. Program: NO Operating Mode: 20.6 20.6 //  2 7 . 3  27.3 //  2 0 . 6 20.6
ManMan   Francisco CA

M i n i m u m  M i n i m u m  Temp: 60. (Fl Maximum Temp: 04. (F)
Period 1 RVP: 11.5 Period 2 RVP: 11.5 Period 2 Yr: 1988

OVeh. Type: LDGV LM;Tl  LDGTZ LDGT  HDGV LDDV LDDT HDDV MC All V e hV e h
+
Veh. Spd.: -19.6 19.6 ir- 19.6- 19.6 -19.6 19.6 ET--
VW Mix: 0.666 0.146 0.070 0.666 0.146 0.070 0.031 0.005 0.001 0.049 0.011

OComposite  Emission Factors (Gm/Hile)
Total EC: 8.39 9.06 16.64 11.49 29.66 0.66 0.99 5.40 0.66 0.99 5.40 9.71 9.54
Exhst HC: 4.34 4.95 7.64 5.00 14.06 0.66 0.99 5.40 6.98 5.034.34 4.95 7.64 5.00 14.06 0.66 0.99 5.40 6.98 5.03
Evap. HC: 2.44 2.51 6.06 3.65 6.06 3.65 12.29 2.29 2.872.87
Refuel HC: 0.37 0.43 0.44 0.43 0.61 0.370.43 0.44 0.43 0.61 0.37
Runing HC: 1.12 1.07 2.20 1.43 2.51 1.162.20 1.43 2.51 1.16
Rsting HC: 0.12 0.10 ,O.lO  0.10 0.16 0.44 0.16 0.44 0.11
Exhst CO: 54.96 60.64 82.04 67.50 226.27 1.56 2.13 16.09 33.63 60.49
Exhst NOX: 3.11 3.25 4.66 3.71 7.39 3.11 3.25 4.66 3.71 7.39 1.51 1.96 29.89 0.47 4.640.47 4.64

OCal. Year: 1988 Region: Low Altitude: 500. Ft.
I/H Program: No Ambient Temp: 70.1  I 78.1 / 70.1 F

Anti-tam. Program: No Operating Hods: 20.6 20.6 II  2 7 . 3  27.3 II  2 0 . 6 20.6
OSan  Francisco CA

Minimum Temp: 60. (F) Maximum Temp: 64. (F)
Period 1 RVP: 11.5 Period 2 RVP: 11.5 Period 2 Yr: 1988

OVeh. Type: LDGV  LDGTl LDGTZ LDGT  BDGV LDDV LDDT BDDV K All V e hV e h
+
Veh. Spd.: -19.6 19.6 i - K - - E -  1 9 . 6 19.6- 19.6 19.6-

WlT  Mix: 0 . 6 3 7  0 . 6 3 7  0.159 0.076 0 . 0 3 5  0 . 0 1 30 . 0 3 5  0 . 0 1 3 0 . 0 0 3  0 . 0 6 80 . 0 0 3  0 . 0 6 8 0 . 0 0 90 . 0 0 9
OComposite  Emission Factors (Gm/Hila)
Total HC: 4.66 5.61 4.66 5.61 a.46 6.54 17.93 0.62 0.79 3.25 6.36 5.436.54 17.93 0.62 0.79 3.25 6.36 5.43
Exhst EC: 2.27 3.14 4.18 3.47 2.27 3.14 4.18 3.47 6.91 0.62 0.79 3.25 3.07 2.760.62 0.79 3.25 3.07 2.76
Evap. HC: 1.25 1.35 2.82 1.83 0.40 2.65 1.542.82 1.83 0.40 2.65 1.54
Refuel EC: 0.26 0.32 0.33 0.33 0.54 0.260.26 0.32 0.33 0.33 0.54 0.26
Runing HC: 0.7.30.7.3  0 . 7 0 1.04 0.81 1.86 0.76 0.70 1.04 0.81 1.86 0.76
Rsting HC:, 0.12 0.10 0.10 0.10 0.15 0.44 0.44 0.11
Exhst CO: 29.07 36.09 47.90 41.28 128.32 1.57 1.72 13.70 22.71 33.831.72 13.70 22.71 33.83
Exhst NOX: 1.70 2.05 2.67 2.25 5.93 1.57 1.77 20.94 0.80 3.262.05 2.67 2.25 5.93 1.57 1.77 20.94 0.80 3.26

OCal. Year: 1990 Region: Low Altitude: 500. Ft.
I/H Program: No Ambient Temp: 70.1  I 70.1 I 78.1 F

Anti-tam. Program: No No Operating Mode: 20.6 20.6 II  2 7 . 3  27.3 //  2 0 . 6 20.6
OSan  Francisco C AC A

Minimum Temp: 60. (F) Maximum Temp: 04. (Fl
Period 1 RVPr 11.5 Period 2 RVP: 11.5 Period 2 Yr: 1986

OVeh. Type: LDGV LDGTl  LDGTZ LDGT HDGV LDDV LDDT HDDV Hc All  Veh
+
Veh. Veh. Spd.:-m 19.6 x- 19.5- 19.6 KG--- 19.6 19.6-
WT Mix: 0.626 0.626 0.171 0.076 0.035 0.009 0.002 0.073 0.0080.035 0.009 0.002 0.073 0.008

Kanposite  Emission Factors (h/Mile)
Total EC: 4.09 4.084.08  7 . 14 5.56 14.57 0.69 0.93 2.87 5.93 4.71 7.14 5.56 14.57 0.69 0.93 2.87 5.93 4.71
Exhst HC! 1.91 2.71 3.56 2.97 5.54 0.69 0.93 3.56 2.97 5.54 0.69 0.93 2.87 2.57 2.362.57 2.36
Evap. HC: 1.10 1.16 2.29 1.51 6.64 2.91 1.326.64 2.91 1.32
Refuel EC: 0.22 0.27 0.26 0.27 0.53 0.220.22 0.27 0.26 0.27 0.53 0.22
Runing  EC: 0.75 0.65 0.91 0.73 1.52 0.700.75 0.65 0.91 0.73 1.52 0.70
bitingbiting   HC: 0.11 0.09 0.10 0.09 0.14 0.44 0.09 0.10 0.09 0.14 0.44 0.10
Exhst CO: 25.23 31.50 40.33 34.23 104.13 1.67 1.90 13.03 21.95 29.01
Exhst NOX: 1.44 1.79 2.20 1.94 5.68 1.63 1.67 2.20 1.94 5.68 1.63 1.67 19.45 0.62 3.020.62 3.02
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TABLE 7-14. DAILY MAXIMUM AND MZNZMUM TEMPERATURES FOR
OZONE EXCEEDAh’CE  DAYS
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SECTION 8

BIOGENIC SOURCES

The EPA now requires that VOC emissions from biogenic sources be estimated and

reported for base year emission inventories in moderate, serious, severe, and extreme ozone

nonattainment areas. States have been provided with a PC-based model, PC-Biogenic Emissions

Inventory System (PCBEIS), to estimate biogenic non-methane hydrocarbon emissions from

biogenic sources. The model estimates emissions by county on an hourly basis. Results from

this model are used as part of the typical operating day emissions for the ozone season. Should a
State choose not to use the PCBEIS model, it must describe its alternative method in its Inventory

Preparation Plan’ (IPP) and have the method approved by EPA, as noted in the EPA SIP

Requirements Document (EPA-450/4-91-010).

8.1 MODEL INPUTS

The PCBEIS program accesses information about crop acreage and land use from a data

file that comes with the program and assigns emission rates to different land use types. The

model estimates emissions based on calculations using crop acreage and leaf biomass, so it can

only be used for the summer growing season. To run the program, users need to provide

location data, ozone concentration data, and hourly meteorological data.

8.1.1  Location Data

The following location data must be inputted to the model:

. County name;

l County FIPS code; and

l Latitude and longitude.
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8.1.2 Ozone Data

The typical operating day to be run in the model is selected by first  determining the

10 days with the highest ozone concentration levels out of the last three years of monitoring data.

If there are not three years of monitoring data, the 10 days must be taken from whatever data are

available. Out of the 10 days with the highest ozone levels, the day with the fourth highest

temperature is selected as the typical ozone season day to be inputted to PCBEIS. The date,

ozone level, and temperature of the top 10 days, along with the day selected as the typical

operating day, should be documented in the inventory report, as shown in the example in

Table 8-1.

TABLE 8-l. TYPICAL OPERATING DAY FOR PCBEIS

MODEL RUN FOR OZONEVILLE, NC

TOP TEN OZONE DAYS - FOURTH HIGHEST TEMPERATURE DAY NOTED WITH (*)

Ozone Maximum
L e v e l  (npmj TemDerature  @)

6124188 0.112 9 3
6125190 0.109 8 8
713190 0.107 92
S/10/89 0.105 8 7
914189 0.102 9 1
6130188 0.097 90 *
8/S/90 0.09s 8 8
8112189 0.094 84
7/17/90 0.094 8 7
616188 0.088 85’
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8.1.3 Meteorological Data

Once the typical operating day has been determined, more detailed meteorological data

must be obtained. PCBEIS requires hourly data for cloud cover, relative humidity, wind speed,

and temperature. A good source for this information is the database that the National Weather

Service maintains in Asheville, North Carolina, but there are other sources, such as local

airports. The National Weather Service database lists hourly and special observations from

stations around the country. An example of meteorological data from the National Weather

Service for a day in Buffalo, NY, is shown in Table 8-2.  Meteorological data from any source

must be referenced and included in the inventory report. Wind speed and temperature must be

converted to-meters-per second and degrees centigrade. Units of measure conversions should be

documented as well, as shown in the example in Table 8-3.

8.1.4 St&al Cases

There will be cases where a standard model run will not provide the required estimates.

For instance, only part of a county may be covered in the inventory, or land use is drastically

different from the laud use categories in PCBEIS.

There are two methods for modifying a standard model run. The first method involves

manipulating the model results only. The second method requires changing the county land use

database, and is more complicated. However, the second method, if based on recent and

accurate land use data,, will result in more reliable output.

In the first method, the program is run for the appropriate day, and a percentage of the

emissions proportional to the area of the county covered in the inventory is used. This method

assumes that vegetation is uniformly distributed, and is used when the spatial distribution of

vegetation in the county is unknown. This assumption of uniform vegetation distribution must be

noted in the inventory report. An example of how this method should k documented is shown

in Table 8-4.
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TABLE 8-3. UNIT CONVERSIONS FOR METEOROL,WICAL  DATA

’ Mtirslsecond  = knots/.514791

b Degree C = (degrw F - 32) l 519

j&sip 8-6



TABLE 8-4. PARTIAL COUNTY ESTIMATE-BY RESULTS MODIFICATION

Model Output for Model Run for Near County = 62,524.13  kg

Area of Near County = 215761.6 ha

Area of Near Co. within the Ozoneville non-attainment area:

Hopewell Township = 5243 ha
Gaines Community = 4789 ha
Lake  City = 98613 ha

total = 108645 ha

non-attainment area is 50.35 % of Near Co.

50.35 % of 62524.13 kg = 31483.52 kg biogenic emissions

In the second method, the input files can be modified to model partial counties if

sufficient spatial data are available. PCBEIS uses the file CNTY to define  the area and land use

types of each county. By altering the contents of the file, the program can be run using only the

part of the county of interest. This method can also be used to correct the land use classifications

that are listed in the file, without changing the area. The procedure is to:

l

l

.

l

jedsip

Make a copy of the original CNTY. ASC file on a floppy or some other safe
place;

Use a text editor to find  and alter the listing for the county of interest. Counties
are sorted by FIPS code. The format of the individual records is in Table 10 in
the PCBEIS documentation. Do not alter the first line of the record. The spacing
of each word has been formatted and that is how the computer finds the county.

Check the accuracy of the land use types in the county. Set the value for the area
of the partial county, and area (all areas are the hectares) of land use types. Make
sure the land use types add up to the area of the partial county;

Convert CNTY.ASC to CNTY.DAT by running the DOS command ASCCON.EXE;

8-7



l Run PCBEIS. The output will be the value for the partial county. This version’s
output and copies of CNTY.ASC and CNTY.DAT should be kept in a separate-.z.-  . . directory or disk that is clearly labeled; and

. Include in the print-out of the modified CNTY.ASC file in the inventory
documentation, along with a justification of the data and methods used.

An example of how this method should be documented is shown in Table 8-5.

TABLE 8-5. REVISIONS TO LAND USE FILE FOR PARTIAL COUNTY ESTIMATES

Listing in cnty.asc for Near Co.
37183 NC Near Co
215761.6 18407 686 0 0 0 0 39835 65325 25490 219 2256 8916
4251 0 6076 1428 0 0 0 18 1305 620 5373 35556.57

Revised version of cnty.asc for non-attainment portion of Near Co.
37183 NC Near Co
108&5 13603 423 0 0 0 0 15155 30290 17764 73 448 3297
1786 0 2940 397 0 0 0 0 0 0 0 2570 19899
Sources for land use: Near County Cooperative Extension Service

Near County Planning Department

Model Output for Revised Model Run for Near County = 28410.67 kg biogenic emissions

8.2 MODEL OUTPUT

Model results should be documented by the model output file, as shown in the example in

Table 8-6. This file presents the model location and meteorologic input data, hourly modeled

estimates for isoprene, alpha-pinene, monoterpenes, and unidentified hydrocarbons, and the total

of all species for that day. The total in this file is the typical ozone daily biogenic emission

estimate to be used in the base year inventory.
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SECTION 9

QUALITY ASSURANCE IMPLEMENTATION

A comprehensive and accurate emissions inventory, particularly the point source

component, is a basic building block of an air pollution control program. Accordingly, the

emissions inventory should be maintained and updated on a routine and continuous basis. The

point source component may be updated as frequently as on a daily basis. Therefore, quality

assurance and quality control (QA/QC)  activities related to the point source emissions inventory

must also be performed on a routine continuous basis and not only when an emissions inventory

is compiled for a particular effort, such as part of the supporting documentation for a revision to

the State Implementation Plan (SIP).

Conventional QA/QC  procedures govern the acquisition and analysis of measurements.

These procedures commonly address the fundamental concepts of data accuracy, i.e., assessing

the difference between measured and true values.

The QA implementation section of the emission inventory report should document all of

the QA procedures performed by the State to ensure the completeness and reasonableness of the

emission inventory. The information in the QA section should be detailed enough to allow

comparison with the State IPP Quality Assurance Plan (QAP). The procedure used to implement

the QAP and the actual results of the QA procedures should be fully documented.

Most of this section of the guidance document is written as an example of how to present

and document QA implementation for the emissions inventory. However, beginning with Section

9.6, some instructional information is included within the example. The subsections are

organized according to the QAP format required for the IPP. This organizational structure

provides a clear coherence between the State’s proposed QA procedures in the QAP and the

actual implementation of those procedures.
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9.1 INTRODUCTION

This  section of the emission inventory reporf  describes the quality assumnce/quali@

control (QA/QC)  procedures that were followed by the State Department of Environmental

ReguMion  (DER)  in developing and maintaining the Ozoneville NonatWnment  Area emissions

inventory. Qua&v assurance procedures, as applied to this em&tin  inventory, involved

checking the comprehensiveness and reasonableness of emission estimates, rather than the

accuracy or precision of the data. Quality assumnce in general consisted of three types of

procedures:

1. Standard operating procedures;

2. Procedures for finding and correcting errors and inconsistencies; and

3. Procedures for data quality assessment.

The  Ozoneville Nonattainment  Area QA/QC  Plan included the following basic elements:

l QA/QC  policy statement describing the purpose of the program;

l Summary of the organization of the emissions inventory and QA/QC  programs,
including assignment of emission inventory tasks and infommtion  flow;

a Description of the technical opemling  procedures, including resource allocation;
personnel training and schedules; da&  collection, handling, analysis and
validation  procedures; and reporting formats;

l Description of audit responsibilities, schedules, and procedures; and

l Description of the methods used to document and quantify the implementation
and effectiveness of the QAlQC  Plan.

The QAIQC  section of the Oxoneville  Nonattainment  Area emissions inventory,

therefore, mirrors the organizational structure of QA/QC  Plan submitted with the IPP. The

purpose of repeating that organizational structure here is fo  show, without ambig@, that the

Ozoneville Nonattainment Area QAIQC  Plan approved by the EPA Regional Office was

implemented.
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The remainder of this section is organized as follows: Section 9.2 presents the Quality

Assumnce Policy Statement; Section 9.3 describes the DER s@ff responsibilities in developing

the sessions inventory; Section 9.4 discusses task planning; Section 9.5 presents data collection

and handling procedures; Section 9.6 presents data analysis procedures; and Section 9.7

discusses QA/QC  system audits.

9.2 QUALITY ASSURANCE/QUALITY CONTROL (QA/QC)  POLICY STATEMENT

This section briefly describes the dwerent  ways in which an emissions inventory is used

in developing and implementing air pollution control programs and presents the scope of the

Ozoneville  NonaMnment  Area emissions inventory QA./QC  effort. This policy statement

represents Ozoneville’s  formal  declaration of its commitment to develop and implement an

emissions inventory QA/QC  program.

Purpose  of an Emissions Inventory

The  purpose of an emissions inventory is to develop an accumte and comprehensive

database of point, area, mobile, and, in certain  instances, biogenic source emissions estimates.

Emissions inventory information is relied upon to meet a vatiety  of needs in the environmental

arena. The  principal ways in which it is used include:

l Supporting aspects of the air quality  planning function, such as evaluating
compliance with operating ped.

l Estimrrting  air qua&v  impacts through modeling. Retied  data, such as
information  on spatial and tempoml resolution, are also used in episodic
modeling.

. Determining the trends in emission levels, both historically and prospectively.

l Tmcking,  on a consistent basis, the 3% annual emission reduction requirement
for nonattainment pollutants.

l Assisting in the process of developing and evaluating air quality-rebated
indicators for measuring p_rogress  in abbining  ambient s~tz&rds.
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l Determining the effect of tmnsporfafion  control measures on a region’s
emissions. - .-y,i.:- ~:-.  -e.

. Distinguishing between actual versus allowable emission estimates.

. Detennining emissions fees.

a Satisfying other regubztory  needs such as evaluau’ng  the effects of emission
controls and meeting emissions repoHing  requiremenh.

The  Owneville Nonattainment Area emissions inventory meets the inventory

requirements of the Clean Air Act Amendments of 1990 (CAAA)  for VOC, CO, and NO,

emissions estimates. A separate effoort  is currently underway, in cooperation with surrounding

States, to develop an air toxics emissions inventory.

Scope of the OA/OC  Program

To ensure that the emissions inventory was of the highest quality, the DER implemented

QAIQC  procedures and checks at various points in the inventory process. Resources, including

trained QA/QC  personnel, were allocated for this purpose. DER followed the procedures

outlined in the EPA’s Guidance for the Preuamtion  of Oualitv  Assurance Plans for OK0  SIP

Emission Inventories (EPA450/4-88-023)  when developing emissions estunates  for SIP-related

activities. Details of the Ozoneville  NonatUtment  Area emissions inventory QA/QC  program

implementation are discussed in the following subsections.

The undersigned agree with the QA/QC  Emissions Inventory policy statement described

above.

jeship

John L. Green, P.E.
QA Coordinator

Sam K.  Clean, M.E.M.
Manager
Stat0  DeparZment  of Environmental ReguUion
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9.3 STAFF RESPONSIBZLZTIES AND ADMINISTRATti  PROCEDURES

A descrjption  of the DER staff responsibilities in developing the emissions inventory is

presented in this section. Figure 9-l depicts the DER emissions and QA/QC  program

organizadonal structure.

Dave Jones served as Project Manager for the Ozoneville  Nona#ainment  Area emissions

inventory. Mr. Jones’ experience is especially weU-suited  for these projects. Prior to joining

DER, he was the primary  State Implementation Plan Cooniinator  for a local air pollution

control agency, with special  emphasis on motor vehicle-retied pollutants. With DER, he has

directed computer activities to develop, access, and process inventory data  in a usable form.

He also developed DER’s  approach for area and mobile source post-1987 inventories.

Technical direction for this project was provided by Melissa King. Ms. King has nearly

15 years of experience in developing and evalullring  SIP-related inventon*es. The author of

numerous inventory-related papers, Ms. King spent approximately 6 years with EPA in

California and Washington in- SIP development activities, with special  emphasis on point

sources. Since coming to DER in 1981, Ms. King has managed many inventory projects, and

has provided technical guidance and evaluation on others.

John Green served as the QA Coordinator for the emission inventory. Mr. Green has a

degree in Environmental Management and spent seveml years consulting prior.

to joining DER. He has worked on toxics inventories for EPA and SIP inventories for New

Jersey. His experience also includes QA consulting for Geneml  Pollution Company.

9.4 TASK  PLANNING

The  following planning components were implemented, as discussed in the QA/QC

portion of the IPP, are discussed in this subsection:

l Resource allocation and delineation of responsibilities;

l PtioritUzg  sources and dam elements;
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l Personnel tmining;

l Schedule and project planning; and

l aata  sources.

Resource Allocation and Delineation of Resnonsibilities

In the Air Systems Management Section (ASMS)  of Ozoneville’s  DER, a full-time

engineer maintains and revises the emissions database  (ED) and a contmcted  technician spends

about 0.75 work-year on system maintenance. In addition, the head of the ASMS spends

between 0.10 and 0.20 work-year on point source emission inventory. QAfQC-related

management work. The focus is on addressing problems related to the progmmming features

of the ED. Of the time spent on the ED, approximately 1.0 work-year could be characterized

as QA/QC-retied.  Additionally, 0.50 work-year is applied to data  entry and another

0.50 work-year is used for ED system maintenance.

The  Permit (PMT)  Section is responsible for issuing pennits  for new sources and

updating permits for existing sources every 2 to 5 years. After issuing a pemtit,  the responsible

personnel are required to enter any revisions into the ED. Annually, PMT spends a minimum

of 2.5 work-years of effort on developing and entering && into the ED. The PMT Section

also spends an additional 0.10 work-year on point source emission inventory QAfQC  activities

and 0.25 work-year on ED maintenance. Additional resources will  be devoted to QAIQC

activities by the PMT staff in the future. However, frequent revisions to the ED are also

entered by field inspectors fmm the Field Operations SectSon  (FOS). Their yearly and quarterly

inspections often provide  more timely not@ation  of changes in source process pammeters.

They spend approximately  2.25 work-years on developing ED revisions, 0.25 work-year on

entering these revisions, 1.0 work-year on QA/QC  activities, and the remaining 1.0 work-year

on ED maintenance.

The Air Qua!@  Planning Section (AQPS)  is responsible for gathering itiotvnauon  and

providing QAlQC  review for spec@ic  em&n  inventoory  pmjects,  such as emission inventories
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developed to support SIP-related activities. In addition to this cent&ized  review, the emission

estimutes  for SIP invenbn’es  are sent to State regional offices for local review. Correctins

and revisions to the database are then implemented before the emissions are used for SIP

purposes. Point source emissions inventory WQC  activities involve about 2.0 work-years of

the time of four stsff  members, 0.30 work-year of a computer specialist, and 0.40 work-year of

a manager.

Prioritizing Sources and Data Elements

In order to focus emission inventory development and QA/QC  efforts in the most

effective way, DER prioritizes source categories and data  elements so that the most important

categories and elements receive the most attention. In general, facilities and source categories

with Iarge  emissions receive priority over those with relaavely  smaller emissions. Facilities and

source categories that were not included as point sources in the post-1987 emission inventory,

however, receive priority over those that were included in previous inventory effoorts.

Point source emissions are fairly well-chamcterired  in the Ozoneville  NonatMnment

Area as a result of work done for the post-1987 inventory. However, DER is aware of some

shortcomings in location and stack information for some point sources. Therefore, those data

elements were given a high priority during data  collection.

Data  elements required for submit&l through AIRS were also investigated. These  da&

elements were highlighted on the data  collection survey forms as mandatory  irtfonmuion

requirements. The EPA Procedures Document (EPAd50/4-91-016)  was reviewed to  identify

any point source categon*es  not included in the post-1987 inventory. DER found seveml  source

categon’es  not previously inventon’ed  and prioritized data  collection activities to ensure their

inclusion in the 1990 emissions inventory.

The &oneviUe  Nonattainment  Area area source inventory was less well  developed than

the point source inventory. Area source @ego&s previously accounted for were compared to

the area source category listing in the EPA Procedures Document. The DER also examined
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several national d&abases  (TRIS,  NAPAP),  the Ozoneville Manufacturer’s Directory, and local

telephone dire&&es  to identify  other area source categories. Newly tient@ied  categories

almost doubled the size of the Ozoneville  nonat&inment  area ar,ea  source inventory. Data

collection activities for the new area sources were given the highest priority.

The Uxoneville  NonatWnment  Area mobile source inventoty was administered by the

Department of TmnsportatiDn  (DOTI. Data collectSon  actities  at DOT are ongoing and do

not coincide with any particular inventory development effort. Therefore, any inventory

outsttrnding  data  needs for the 1990 base year inventiry  were given the highest priority by

DOT. .The  primary  efforts were focused on new EPA procedures as required by the CAAA.

Personnel Training

Formal training sessions for inventory personnel were provided by EPA training

workshops, as available. Informal tmining sessions for DER inventory s&&f  were hehi  as

further EPA guidance became available. Topics covered in these sessions included:

l Contents of existing und  new EPA emissions inventory-related guidance or
policies:

l New or updated &ta  sources or procedures for determining emissions estimates;

l AIRs/SAMS/AFS/AMS  tmining; and

l Ozoneville DER policy and standanl  operating procedures.

New personnel received extensive briefings from their respective supervisors. However, most of

their training regarding the details of their dudes was on the job. Training materials (e.g.,

books, videotapes, and a portable computer that may  be checked out for tmining  purposes)

were available to fan&z&e  new personnel on inventory work.
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Schedule and Proiect  Planning

Planning  the QA/QC  procedures was one of the most c&ical  aspects of the successful

implementn of the progmm. In geneml, QAlQC  procedures can be broken down into two

groups:

l Those procedures that are pe@omted  on a continuous or periodic basis to
maintain the inventory; and

l Those procedures performed in response to a specwc  inventory preparation,
such as a SIP.

The evaluation of QA procedures culminates with internal and external audits of the

procedures. Internal audits were petformed  on a periodic basis while external audits were

peqormed by the EPA Regional office after inventory submit&l. Both types of audits are

important because they provide a focus for evaluating QA/QC  procedures. The  schedule for

these procedures is shown in Table 9-1.

Data Sources

DER requires that pennits  be obtlrined  for Mually all pollutant-emitting activities,

regardless of the size of the source. Approximately 5,000 pennit  applications are received each

year. Pennits  are renewed approximately every 2 to 5 years. Therefore, the permit program

provides much of the information contained in the ED. In addition, the PMT  Section

inspects about 2,000 facilities each year and gathers inventory-related iltformation  as part of

these compliance inspections. This infotnzation  is used primarily to update the ED.

Some data  sources are more reliable than others, and it is important that the reliability

of the &to  be &ken  into account when entering dater  into the ED. For this reason, DER

inventory  specialists assess all d&a that come b them and judge the capabilities and biases (if

any, and If known) of the organization supplying the data, the techniques used to collect the

data  (v known), and the purpose for wh[ch the da& have  been compiled. This  enables DER to
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understand the limitations of the da& and to choose the best da& for use in developing

emissions estimates.

9.5 DATA COLLECTION AND HANDLING PROCEDURES

Data collection activities for the Ozoneville Nonattainment  Area emissions inventory

consisted of three major elements:

l Preliminary ident@cation  of emission sources;
;++;:!~  y.5Y...  ‘. .,.  , .

l Speciftc  collection procedures used to collect and handle emissions &ti  from
these sources; and

a Petformance  of QA/QC  tasks to ensure the completeness and reliability of the
data collected, the processing of these emissions data, and the reasonableness of
the resulting emissions estimates.

The following subsections present the methodology used to collect and process emissions dam

and develop the Ozoneville Nonattainment Area emissions inventory.

The  first activio  in compiling the emission inventory was to ident@  all petinent

sources located within the Ozoneville non#ainment  area that emit VOCs,  CO, and NO,.

Ident@cation  of point sources was pe@ormed  using information from:

l Permit applications;

l Facility inspections that check sources at a given fadi@  against those contained
in the ED;

. A survey of unregistered sources; and

l Other databases, such as TRIS,  which were cross-checked to iden@& potential
missing sources (e.g., those facilities that reporled  air emissions under SARA
Title III, but are not included in the EL!?).
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Ident@ication  of area sources was performed  by reviewing:

a The post-1987 area source invenfoty;

l EPA guidance documents;

l Nadonal  databases;

l The Ozoneville Manyfacturing  Directory; and

l Local  Telephone Directories.

. Data Collection

In the early 197Os,  when air pollution control programs at the State level were

accelerated because of the passage of the Clean Air Act in 1970, Ozoneville mn  a

comprehensive program of source registration. AU known industrial  and commercial-

institutional sources suspected of any air emissions were registered. Since then, many more

sources’have  been added through the permit system and there is a continued efforts to identij)

other pollution sources. However, the major emphasis in control programs in the early 1970s

was on sources emim*ng  pa&r&es  and sulfur dioxide. Consequently, reiMvely  small sources

of VOC and other pollutants were not a priority. In order to deal.with  this potential deficiency,

a survey of VOC sources was pegonned  by DER. A copy of the questionnaire used for the

survey is shown in Figure 9-2.

A toual  of 6.50 potential sources of VOC emissions were ident#ied  on the basis of the

number of employees within each SIC category with potential VOC emissions. A second

questionnaire was mailed to the identified  sources. Out of these sources, 250 questionnaires

were returned. Each of the returned questionnaires was reviewed by an experienced DER

engineer to estunate  VOC emissions. Facilities identified as area sources were forwarded to the

approp&te  personnel. From this review, 47 plants were tientifled  as potentM  VOC emitters of

10 tons per year or more. DER forwarded a complete registration package to these sources to
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VOLATILE  ORGANIC COMPOUND QUESTIONNAIRE

Company Name Plant Address or kation

D a t e Person Completing Form wmitle Mailing Address Phone No.
4-14-89 George Milad, Manager, as above

Chemical Engineering

Do any of the following descriptions apply to an
operation in your establishment? Indicate “yes” or
“no” for each of the seven items below.

If so,  please estimate annual volumes, using purchase
records, sales of p&duct,  or plant operating records.

Yes/No Alllllld

Volumes

1 Painting, varnishing, or lacquering of l-a How many gallons did you use
articles in manufacture or repair? last  year?

l-b What was the solvent percent?

2 Printing: 2-a How many gallons of ink did
(i) Rotogravure? you use last year?

(ii) Letterpress?
(iii) Lithographic 2-b What was the alvent  percent?

3 Solvent use, to thin paint, varnish, 3 How many gallons of solvent
lacquer, or ink? did you use?

4 Degreasing, use of solvents to clean 4 How many gallons of solvent
parts,  products, tools, or equipment? did you use?

5 Petroleum solvents, used to clean 5 How many gallons of solvent
fabrics or rugs? did you use?

6 Solvent or gasoline storage in tanks? 6-a What is the capacity of your
largest tank, gallons?

6-b What was the throughput last
year in gallons?

7 Any other operation that uses and 7 How many gallons of solvents
relets  solvents or hydrocarbons? or hydrocarbons used annually

in any other operation?

PLEASE HELP US TO LEARN MORE ABOUT YOUR STATE’S AIR QUALITY. RETURN THIS FORM WITH
YOUR ANSWERS FILLED IN TO THE ADDRESS GIVEN BELOW:

Department of Air Pohtion  Control
Ozoneville  NonrtLcmmt  &en

High Towers - Suite 2
22 Second Drive

ozOnevillc,  Any  State 11223

Telephone: (123) 456-7891

jedsip

Figure 9-2. VohSle  &g&c  Compound Questionnaire.
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obfain  detailed source data, but only a limited number of sources returned the completed

registrauon  forms. The  data obtiined  from these sources were entered into the existing

emission inventory database.

As mentioned above, DER updates its emission inventory for major  sources every year

and for minor sources every other year. In the beginning of the update year, sources are

provided with a printout of the &ta  in the da&base. Sources are requested to update these

dam to account for any changes since the last up&te. Updates  normally occur in the annual

operating rate. When this information is received, appropriate  changes in the existing database

are made and emissions are recalculated. Although registered sources completed this process

in the early part of 1939, another survey of these sources was carried out with major emphasis

on VOC emissions. Using a simple questionnaire, sources were asked to report summer and

annual VOC emissions. Information on VOC emissions from the survey results were used to

update the existing emission inventoties  to the maximum extent possible.

For the area source emissions inventory, DER used techniques consistent with EPA’s

Procedures Documents. DER  found that for some source categon’es,  activiiy  level data and

allocation factors were not available at the county or subcounty level. Where primary dater

were not available at the required level, a tonal  appnmch  was used to agglomemte similar

areas into Iarger  units that could be reallocated on the basis of information for which primary

data exist. The procedures used in these cases are documented in the area sources section of

the emission inventory report.

Most of the area source category  emission estimates were produced with pop&tion,

employment (by SIC), housing, and hnd  use Clara. The  Center for Public Service of the

Universify  of Ozoneville compiles and updates populafion  and employment staristics. These

statistics were used as the basis for county estimates.

The  remaining significant data  set was land use. When spe*c irtfom’on from Srclte

agencies was not available, USGS 1:250,000 land use and land cover maps were used to make

assignments to the nona&inment  areas. Facility-spec@c  &fonn&n  was needed for bua@Us,
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hazardous waste treatment, stomge,  and disposal facWes  (TSDFs)  and publicly owned

treatment works (POTWs).

Data for the mobile source inventories were resolved to county level. Coun@level

estimates were allocated to grid cells of 5 km2  each for use with the Urban Airshed  Model.

Data resolved to the municipal@ level included fleet spec@ations,  growth factors, registmtion

data, and iWOBILE4.1  model runs. When primary iqfonnation  was not available for the area,

allocation procedures were used and the info-n was documented in the project notebook

by the QA Coordinator.

Dota Handling

&uz handling responsibilities were delegated to individrcal  DER  employees for point,

area, and mobile sources (see Figure 9-l). Sepamte emission databases were maintained for

each source. Data were entered into each database as they were received. Data collection

forms were filed and their content and location documented in the QA Coordinator’s Data

Source Reference notebook. A separate notebook was maintained for each source category in

the inventory. A source category notebook documented all clata  sources investigated and used

for that source category. Emission estimation procedures and assumptions were also

documented. Finally, as the &ta  were entered into the emissions d&bases, a computer fle.

index was maintained. The computer fle name, contents, date of last update, and person

responsible were logged on the index. Figure 9-3 shows the computer file index foma  used by

DER.

9.6 DATA ANALYSIS

The data  analysis QA/QC  procedures implemented by the DER included:

l Input data QA;

. Emission estimation methodology consistency and reasonableness checks;
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l Emission calculations consistency and documentation; and

. Validation of emission estimates.

Each of the above procedures is discussed in the following subsections.

Invut Data Oualitv  Assumnce

The  DER has implemented several QA/QC  measures to ensure that the data input to the

ED are of the highest possible quality. Procedures have been implemented to evaluate the

completeness, reasonableness, consistency, and correctness of emissions Clara. There are two

purposes for these evaluations:  first, to enable the analyst to make an informed choice between

two sources of the same data, especially v the data dvfer significantly  in some respect; and

second, to allow the analyst  and users of the inventory to make informed  judgements about the

validity of the emission estimates for a particular category.

First, the ED has QC checks that are inherent in the point source database design.

These features promote accumcy and reduce the potential for typographid and reasonableness

errors during data coding and handling. When a data  enby  error is made, ED communicates

the problem to the system operator. The  error must be resolved by the opemtor  before any

further &U  entry. The following are examples of ED database QA/QC  measures.

Format Consistency--used to prevent entering data  into the wrong field (e.g., entering  a

source identificaiion  number in the control equipment code jield).

Deletion Pmtection-prevents deletion of data  in fields  thad  control other dota  field

calculations.

Accumcy Checks--look-up tiles automa&Mly  invoked for data consistency

(i.e., applicable State reguhztions  per the Source C/&@&ion  Codes (SCCs),  percent
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efficiency per control device code, UTM zones, Wtude~ngitude coordinates, or city, county,

and State codes).

Comuleteness  Checks-aUjields  in da& record must be entered before continuing to

next record or attempting to print.

Second, the DER developed a QA worksheet addressing reasonable and comprehensive

da&~  system checks on the point source faci&v  level. The data  elements in the worksheet are -

required for inventory submit&al  through St&US  or AFS. Reasonable dater  mnge checks were

incorporated  into the worksheet to tientifu  missing and potentially incorrect data  elements. The

Qpes of mnge checks developed included opemting schedule and throughput, equipment

capacities, pollutant codes, stack and plume pammeters, fuel heat content, fuel consumption,.

process rate,  control equipment codes and eficiencies,  and emission estimates.

An example of the worksheet described above is shown in Table 9-2. States should

include completed worksheets in an appendix as documentation of QA implementation. The

range checks should be verified by each State to ensure that  they apply to the State’s particular

circumstances. Range checks that will need to be developed by the State are identified as “State”

in the “Range Check” column Additional point source inventory checks an agency may wish to

implement are listed in Table 9-3.

The @I worksheets are included as Appendix Y. The column labeled “Reasonableness

Check n provides checks with the most probable mnges DER expected to encounter. l7te

‘Missing Entries” and “Range  Failures” columns were designed to keep a count of identified

problems. The Director of Inventory Prepamtion used these counts as an indication of

problems in survey design/clarity, data  reasonableness, data entty  efficiency, and internal

calculation methodologies. -Facility records in the ED were mndomly  chosen for the data

checks. F& faciii@  records with missing or ermneous  &a were MentQZed. The record and

file number containing the incorrect data  were noted in the appropriate column.
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TABLE 9-3. ADDITIONAL POINT SOURCE INVENTORY COMPLETENESS CHECKS

Facility

Permit

Incomolete/invahd  UTMs

Missing UTMs
-

Total facilities

Significant facilities

Invalid SIC codes

Missing SIC codes

Total facilities
Significant facilities

Missing ownership code

Incomplete fugitive information

Incomnlete facilitv address

Misspelled facility city names

Possible incorrect facility ZIP codes

Incomplete company address

Misspelled company city names

Possible incorrect facilitv ZIP codes

Facilities without addresses

Facility addresses to update

Company addresses to update

Possible dunlicate ID numbers

Permit without contact

Permit without received date

Permit with invalid received date

Permit with invalid status date

Permit with invalid exniration date

Permit without analyst
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TBLE  9-3. (Continued)

Permit (Continued)

.... ,,  .~I/.. . . .\.. , ,~.~.~,~,,.‘.,.  ./.:.  -.- ::::::;,  - . . . - . - . - . - . - : . -  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ‘..‘............~::.:.:.:::.:.:j:j::!::::::::::::::::::::::::::::::::::::::::::::::.:.:.~:.::  . ,\ : , ) : , : , : , : , : , : , : ,~ ,~ ,  >  :,:.  :!y : . !!:::!:!:!:.:.:.:.:.:.:.:.:.:.:-:;;---:::::::::::::::::~:::::::::::::::,~,~,:,~,:,~.:....,.........-;;;;-------;;;.-.-..  ~~ :.:,:!:!:!,!,!,!,!,!.!,!,!.!.:.!.:.:.:.:.:.:
~~~~~~~~-~~~~~~~~~~~~~~~~~~~. . . . . . . . . . . . . . , . .,.,.:  . , . . , . , .,.,.,\.,.,.,.,.,.,.  y~,~,.,. , . ,~,~,.  .,.,.,.,........-.-.-iiii-.-.-...-..  .:  . , . . . . \ . , . , . , ~ , ~ , ~ , . . . . . , . . .  , , , .. . . -. .-.

Permit without confidential code

Granted permit without expiration date

Expiration date without granted permit

Missing/incomplete status/status date/expiration date

Granted permits without a source or control coded

Number of expired permits

Total
Significant facilities

Number of denied and rejected permits

Source

Mode

Denied
Rejected

Missing source name

Source without permit number

Source without mode segment

Invalid process type code

Incorrect process type code

Invalid SCC number

Missing SCC number

Incorrect SCC number

SCC number without fuel code

Incomplete fuel fields

Invalid heat contents per fuel type

Improper throughputs

Modes with zero hours of operation

Total average hours > maximum hours
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Emissions

Control

TABLE 9-3. (Continued)

SCC number without process weight rate (PWR)

Total
Total except tanks
Tanks only
Possible extra from blank SCC number

Average PWR > maximum PWR

SCC number without operating rate

Total
Extra from blank SCC number

Average operating rate > maximum operating rate

Modes without emissions

Mode not feeding a control or stack

Invalid rule

Rule not matching pollutant

Actual emissions > allowable emissions

Particulate
Sulfur dioxide
Nitrogen oxides
Volatile organic compounds (VOC)
Carbon monoxide
Lead

PM,, emissions > particulate emissions

Missing control name

Control without permit

Control without a control code

Control name that doesn’t agree with control code

Control without efficiency

Control not fed by a mode or control

Control not feeding a control or stack
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TABLE 9-3. (Continued)

Stack Incomplete UTMs

Invalid UTMs

Missing UTMs

Total stacks
Stacks at significant facilities

Incomplete stack information

Average temperature > maximum temperature

Average flow rate > maximum flow rate

Average plume height > maximum plume height

Maximum temperature no average temperature

Maximum flow rate no average flow rate

Maximum plume height no average plume height

Stack not fed by a source or control

Statistics Dummy ID numbers

Facilities with UTMs

Facilities with SIC

Significant facilities

SCC beginning with 1 or 2

SCC beginning with 3, 4, or 5

Emission segments with rule

I Emission segments without rule

Number of stacks

Number of plumes

Stacks at significant facilities

I Facility UTM but not stack UTM
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TMLE  9-3. (Continued)
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Stacks with UTMs

Of construction permits
Of operating permits
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Finally, DER developed a second worksheet where the facility record data errors and

corrections were documented. The  facility record and file number tiere  used as a cross-

reference to the range check worksheet.

The error documentation and resolution worksheet should be developed for each facility

record containing ‘erroneous data. The worksheet, along with copies of the erroneous facility

record and corrected facility record, should be submitted in the emission inventory report as an

.appendix as proof of QA implementation. Table 9-4 provides an example of such a worksheet.

The error documentation worksheet, contained in Appendix 2, has three basic sections:

facility identification information, error identification  information, and an

explanation/resolution of errors detected. The bottom of each worksheet was signed by the-

person who iden@ed the error and the person who corrected the error. l’he  source of the

ident$ed error and an explanation of how it occurred is thoroughly explained in the third

section of the worksheet. Both the Director of Inventory Prepamtion and the persons

responsible for data collection and entry were advised of the types of errors found and their

causes. The proper procedural mod@ations  were made to avoid redundancy of prevalent

errors. The  major types of errors encountered were missing data  elements, erroneous

information from the data source, incorrectly entered data, and incorrectly defined or applied

calculation equations. The  resolution of the data  error was also described in this subsection.

The  QA procedures implemented for the area source inventory are discussed in the

Emissions CalcuUion  Consistency and Documentation section. Mobile sources QA procedures

are presented in Appendix C of the emission inventory report.

Emissions Estimation Methodology Consistency and Reasonableness Checks

Several emission estin&ng  techniques may be used to calculate emissions from point

sources. When more than one method was available for calculating a source’s emissions, site-

specific information, such as sbck testing or continuous in-s&k monitors, was given first

priority. If If stack test or continuous emissions monitoting  clata  were not availatrle,  process
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TABLE 94. EXAMPLE POINT SOURCE DATA QUALITY ASSURANCE
DOCUMENTATION FORM

FACILITY IDENTIFICATION INFORMATION

Record Number:
Facility ID:
SCC code:
see
Description:

ERROR IDENTIFICATION INFORMATION

Type of Error (check error type):

suggested range error
reasonableness error
missing entry error

Data Elements Corrected: (provide printouts/photocopy of wrong
& corrected record)

Data Element Wrong Value Corrected Value

EXPLANATION AND SOURCE OF ERROR

Reviewer's Signature :
Review Date(s) :
Corrector's Signature:
Date Corrected :
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information for the source, such as annual coating quantities used in material balance

calculations, was given priority. If site-specific emissions data were not available, emission

factors were utilized in co&u&on  with site-specific throughput dam to es&n&e  emissions.

Documentation of the specific estimation method used in computing a source’s emissions

is a significant aspect of the QA/QC  program. Such documentation is necessary regardless of

who (i.e., source or agency personnel) performs the emission calculations.

In order to ensure the development of a complete point source emissions inventory, an

emission estimation method code was assigned to each emission source. When emission factors

were chosen as the designated es&nation tool for a particular source category, all sources

within that category used the same emission factor. If this was not the case, an explanation is

provided clearly justifying the use of an alternative emission factor. A code was assigned to

each emission factor documenting the source of the emission factor (date and title of

document).

The emission factors should be documented along with the other emission estimation

methodologies on a form like the one described earlier.

The  emission estimation method codes utilized in the point source inventory include:

Measurement-Derived Methods:

l Emissions based on source testing (porimarily,  stack testing);

l Emissions based on the use of continuous in-stack monitors;

l Emissions based on fuel analysis; and

l Emissions based on fence-line monitoring and air quality modeling.

EsfimorionKalculation  Methods:

l Emissions based on mate&l balance;

l Emisstins  based on mate&l safe@  data sheets;
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4 Emissions calculated using standanl  emission factors;

4 Emissions based on engineering calculations; and

4 Other (descripdon of methodology was specfied).

DER  developed a list of preferred emission esdmauon  techniques for each source category, by

SCC code.

The State should develop a point source emission methodology documentation form. The

purpose of this form is to document which emission calculation methods were used for the point

source inventory. Each of the methods used should be listed and each of the source categories

using the method should be identified. Also, the percentage of the source category covered under

that approach should be determined. For example, emissions for half of the facilities identified in

a source category may have been obtained from source testing data, while emissions for the other

half may have been determined according to materials balances. The State should attempt to

ensure that the most preferred method was employed for each source category and explanations

should be provided if the preferred method was not used, or if several different methodologies

were used with one source category.

The above form should be submitted with the inventory report as documentation of

estimation methodologies used for each point source category and proof of quality assurance.

Emission estimation methods were reviewed as a part of the QA process. When the

emission estimation method code indicated that an emission factor was used in calculating

emissions for a parficular  source, the emission factor field was checked to determine if an

emission factor was inputted. fl the field was blank, the emission factor was hand-calculated

by dividing  the source’s emissions by the corresponding activity level (e.g., fuel consumed,

mote&l throughput) to determine  the emission factor used. This hand-calculated emission

factor was compared to the AR-42  emission factor for that source. Discrepancies were

investigated to determine  if the hand-calculated emission factor was just@Ted. If inadequate
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documentation was provided, the sources’s emissions were recalculated using the AR-42

emission factor.

Emission factors were also checked for reasonableness. An emission factor used in

calculating a source’s emissions was verified with a look-up table that con&ins  the SCCs  and

the corresponding emission factors for each SCC. A computer program was used to petform

this emission factor comparison. Emission factors that did not correspond with those con~tained

in the look-up table were ou@ut  in an exceptions repoti  for further investigation and possible

correction.

The State should include any such comparisons and QA procedures in an appendix in the

emission inventory report as proof of QA implementation and to facilitate the review of the

emission estimation procedures.

Emissions Calculation Consistencv  and Documenfation

Documentation of methods used in calculating fact@ emissions estimates is a

significant aspect of a QAfQC  prvgmm,  particularly when these calculations are pegormed by

many different parties (e.g., various DER SW,  industry). For each source category included

in the point source emissions inventory,  the emission es&t&on method used was documented

(as illustrated in the previous section). A hand-calculated example showing all assumptions,

unit conversions, and emissions factors used in calcu@ing  the emissions estimates for the

subject source was also performed  and is discussed here.

The  important point in this QA/QC  step is to document calculation methods for all

significant source types. Sample calculations illustmting  the two geneml types of equations

that were used to compute point source emissions estimates are illustrated in the following

examples.
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The  generalized equation to calculate VOC emissions estimates using a material balance

was:

Emissions estimate = (U - w * SD
D*W

where:

u = material  used (gallons solvent/year);

M = material accounted for (gallons solvent/year);

SD = solvent density (pounds/gallon);

D = daily activity rate (&ys/week);  and

W = weekly activity rate (weeks/year).

The general equation used to calculate daily emissions estimafes  was:

Emissions estimab  = EF*Q*SAF
D*W

where:

EF = emission factor @ounds/ton  of solvent used, pounds/l 000 gallons fuel, or
pounds/ton mated;

Q = activity mte  (tons solvent/year, 1000 gallons fuel/year, or tons
material/year);

SAF  = seasonal a&stment factor (dimensionless);

D = dairy activity mte (days/week); and

w = weekly activity mte  (weeks/year).

When rule effectiveness (RE) was applied to a regulated point source with controls, the

general procedures and equations used were as shown.
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laze  first step was to calcutie the RE control efficiency (CEFI?),  using the following

formula.

CEFF = (Control e#zency)  x (RE  factor)

The  second step was to then calculate  the &il’  emissions estimates by the following fomula:

Emissions estimate  - Q * EF * CEFF * SAF

D * W

where:

Q .=

EF =

CEFF =

SAF =

D =

w =

activity mate  (tons solvent/year, 1000 gallons fuel/year, or tons
material/year);

uncontroued  emission factor @ounds/ton  of solvent used,
pounds/l 000 gallons fuel, or pounds/ton maferial);

RE  control eficiency;

seasonal a&sbnent  fac&r (dimensionless);

daily activity mte (days/week);  and

weekly activity mte (weeks/year).

When seasonal lujustment  factors (SAF)  were applied, the following series of equations were

used:

SAP  = (Peak season activity)  * 12 motis

(Annud  activity) * (Peak season months)

Seasonally adjusted emissions estimates were then calculated using the following generalized

formula:

Emissions tstimak  = Q*EF*SAF
D*W

where: Q, EF, D, W, and SAF are d#ned  above.
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The State should include calculation and QA check sheets in an appendix to the emission

inventory report as proof that a representative sample of point source emission estimates was

checked. The calculation sheet should show the equations used, the actual calculations, and

document all assumptions and data sources. Tables 9-5 and 9-6 show examples of potential

calculation and QA sheets, respectively. An agency may choose to use a more detailed form, as

best suits the State’s particular circumstances.

The  QA procedures implemented by DER for the area source inventory includes

documentation of each area source category using a worksheet. The  worksheet was developed

for documenting area source category definitions, emission estimation methodologies,

assumptions, and dati  sources. The  Quality Assumnce  Coordinator reviewed each worksheet

and signed it after any discrepancies were corrected.

States should include the area source category documentation and QA worksheets in an

appendix to the emission inventory report. A worksheet should be developed for every area

source category in the inventory. Any errors identified should be resolved and documented using

the worksheet. Table 9-7 shows an example area source category QA worksheet. The purpose

of this worksheet is to provide documentation of area source category definitions and emission

estimation methodologies. Each area source category in the inventory should be documented

using an individual worksheet. Agencies may choose to use a different format, as best suits the

State’s particular circumstances.

Validation Procedures for Emission Estimates

One of the final QAlQC  checks pe@ormed  in the emission inventory was the evaluauon

of the completeness, reasonableness, and accuracy of the emission estimates. Examples  Of

these types  of checks include evaluating whether all pollutint  types  expected to be emitted by a

source in a given source category are included, and that the emission esuwtates  are within the

expected mnge established for that source category.
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TABLE 9-5. EX4MPLE  POINT SOURCE CALCULATION SHEET

Explanation and Description of Operation:

Sample Calculation:

Data Source:

Data for Method:

Job Number

Performed by: Date:
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TABLE 9-6. EXAMPLE POINT SOURCE QUALITY ASSURANCE SHEET

OA SHEET

Job Number:

Operation:

Performed by: Date:

- For computer based calculations, a manual check of the protocol is required and at least
one manual calculation using the protocol must be made.

The check of the protocol shall include ensuring that the computer calculation
accurately reflects the operation(s) from the Calc  Sheet for the calculation.

- For manual calculations, 5% of the calculations are required to be recalculated and
confirmed.
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TABLE 9-7. EXAMPLE AREA SOURCE CATEGORY DOCUMENTATION AND
QUALITY ASSURANCE WORKSHEET

AREA SOURCE CATEGORY DEFINITIONS AND CALCULATIONS
QUALITY  ASSURANCE WORKSHEET

Area Source Category D&r&ion:

SCC Code(s):

Emission Estimation Methodology (text  descr ipt ion) :

Was the same emission factor used for all source in Category?
Describe alternative methodologies and data sourcea  considered.
Were al l  source3 in the category treated the same?

Reference Source for Activity Data:

Activity Data Calculation and Assumptions:

Quality Assurance Procedures Implemented to Verify Reasonableness of Activity Data Used:

Data Reference Source for Emission Factor Data:

Emission Factor Data Calculation and Assumptions:

Quality Assurance Procedures Implemented to Verify Reasonableness of Emission Factor Used:

Equation Used for Calculation Emissions:

Quality Assurance Cheek of Calculated Emissions:
(every area source category calculation should be veri6ed)

Seasonal Adjustment Factors Applid:

Scaling-up Procedures Used:

Was  Rule Effectiveness and Rule Penetration Applicable:

How Were Point Source Emissions  Excluded:

How Were Nonreactive VOCs  Excluded:

Reviewer’s Signature:

Date Reviewed:

File Identification Number:
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The  primary completeness check petionned  on the Ozoneville  nona&inment  area

emission esUmates  was the evaluation of whether all the expected pollumnt  types for each

source category were reported. The  pollufant  types reported for a source category were

compared against a look-up tile that contains acceptable SCC codes and “yes or no” for each

pollutant. The  look-up table  was based on the reporled  pollutlrnt  types for each source category

in the AIRS and EPA guidance materials. A report showing the dwerences  between reported

poUutant  types and those expected for a source category was genemted and reviewed by &he

inventory supervisor.

Reasonableness checks were also perfomzed  to evaluate the accumcy of the calculated

emissions estimates. Reasonableness checks discussed in this subsection include evaluation

methods to determine  whether the calculated emissions were within the expected mnge for a

given source category.

For VOC sources, the percent of the total  point source VOC emissions estimates

attributable to small sources (< 25 tons/yr)  was calculated. lhe  percentage-should have been

at least 5 percent, based on national figures. The contribution of small VOC sources to total

VOC emissions estimates was greater than 5 percent. Therefore, a review of the small VOC

sources included in the point source emissions inventory was not necessary to ident@j  potential

or missing VOC sources. Emissions of any pollutant greater than 0.025 lb/hr  (OS tons/yr)

were ver@ied and included in the ED as a non-zero value.

For the synthetic organic chemicals manrCfacturing  industry (SOCMI)  source category,

sources were checked to determine  v VOC emissions from fugiuve  leaks were quanmed.

Fugiive leak emissions estimates were computed and added to the inventory for seveml

facilities. Fugitive leak VOC emissions estimates shorcld  have been 1 to 10 ties larger than

emissions from vents, reactors, etc. Fug&e  leak VOC emissions estimates outside this range

were checked for accuracy and updated as required.

Several  other reasonableness checks were also  utilized in the Owneville  nonattainment

area point source emissions invenbry. Reasonableness checks were inWy  made to evaLuate
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the accuracy of the source’s actual emissions. Actual emissions were compared with the

allowable emissions for that source. If actual emissions exceeded the allowable emissions, the

error was fIagged  and the calculations were checked for error  in coding. If no coding errors
were found, then the PMT  Section was notified, unless the source was already noted as being

out-of-compliance.

A second reasonableness check compared the source’s current year’s actual emissions

with the previous year’s emissions. For example, emissions for any pollutant in the current

\ year was fcagged  v the dwerence  from the previous year exceeded the fouOwing  cond#ions:

Source Emissions bv Pollutant (tons/vrl Percenft

(10 *200
10 - 50 flO0
50 - 100 f50

)lOO flu

Any facilities jIagged  were investigated individually to iden@v  causes for the changes.

For sources where emissions and activity data  were avaikzble,  emissions es&n&es  were

divided by throughput or fuel consumption to produce back-u&&ted  emission factors. For

sources using an emission factor in the calculations, this back-calculated value should have

been equal to the emission factor. When the calculated value was lower than for other sources

of the same type, a potenficcl  underesfimofion  of emissions was indicated and appropriate

corrections made as needed. In cases where an emission factor was not used, such as for

storage tank emissions, the emissions/activity level varied. However, outlying values were

identified using frequency distribution plots and investigated for consistency in calcuhztion

methods.

For sources that used continuous in-stack monitors, emission esmes  were developed

using these continuous emission monitoring (CEM)  data  (@usted  for missing time periods)

and compared against es-es  ob&ine&using  other techniques. Any significant discrepancies
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were investigated. CEM  data were also used to check seasonal and My  source opemung

schedules and emissions contained in the ED.

Area source category emission esunaates  were validated by comparing the relaft’ve

magnitude of estimated emissions with other published inventories. The  area source categories

were ranked  according to emissions magnitude, where the Largest category was assigned a mnk

equal to 1, If any of the source category mnks were unreasonably difSerent  than their

corresponding ranks  in the other published inventories, then the category emission facbr  and

activity data  were reviewed for errors.

The State should identify the specific inventories used for comparison with its area source

inventory (i.e., AIRS, TFW, other State inventories). Additionally, any other validation

procedures implemented should be documented and submitted as an appendix in the inventory

documentation.

9 .7 QUALITY ASSURANCE/QUALITY CONTROL AUDITS

The final step in the QA/QC  process is to perform an internal audit of the inventory. The

internal audit is an opportunity to examine the effectiveness of the existing inventory preparation

procedures, ensure that the procedures are being followed, and make changes to improve the

process.

In ternal  Audits

Internal audits were conducted by the DER to ve@fy  the completeness and reliability of

the emissions inventory  diata  and procedures. Exhaustive quality review checklists have been

developed by EPA that address two levels of review that should be peeonned  during an audit

(Ouolitv  Review Guidelines for 1990 Base Year Emission Inventories, EPA-450/4-91-022). The

Ozoneville  DER perJonned  inventory audits using these checkhsts  prior to submit&l  of the

emissions inventory.
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The State should include the completed copies of the Level 1 and Level 2 checklists as an
appendix to the emission inventory report. The State may also wish to summarize any corrective

actions taken as a result of the audit.

External Audits

External audits are performed by EPA to review the reasonableness of the emission
estimates and of the QA/QC  procedures. There are two stages in the inventory development

process during which external audits may take place. The first is during the inventory

preparation period, at which time the EPA Regional Office can review the procedures being used

by a State. The auditors may review the IPP, which includes the QA/QC  plan, with a view

towards checking the inventory preparation activities against the proposed IPP and the QNQC

Plan.

The second is after submittal of the emissions inventory to the EPA Regional Office. The
purpose of such an audit is to ensure that all feasible required inventory requirements were

addressed in the inventory submittal and that the information structure exists to support the data

contained in the inventory.

External audit visits may include interviews with persons responsible for collecting the

inventory data, assimilating the source and emissions information, calculating the emissions, and

preparing the inventory reports and reviews of State files and records. The purpose of the
interviews are to establish that the agency is following or has followed the procedures outlined in

the QA/QC  plan in preparing the inventory, The audit may include procedures to address:

l Comparison of the emissions inventory components to the specified requirements;

l Completeness of the inventory in terms of the source categories addressed;

. General quality of the inventory as determined by comparison to the QA/QC
checklist;
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l Necessary disaggregation of the inventory summary by source category to allow
for evaluation of the emission estimations; and

l Adequacy of supporting documentation including calculations or other emissions
determinations.

The State should document all external audit correspondence and measures taken to revise

the final  inventory. This documentation should be submitted with the final  inventory.
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APPENDIX A

SAMPLE AIRS FACILITY SUBSYSTEM (AFS) REPORTS

This appendix contains three sarnple report printouts from the AFS database of
AIRS. Appendix A-l represents an example of AFS Report AFPW  - AFS Plant Emissions
Inventory. Appendix A-2 illustrates AFS Report AFP649  - AFS  County Point Source
Summary. AFS Report AFP634 - Emission Ranking for a Pollutant: VOC is contained in
Appendix A-3. The example tables were extracted from the publically available portions of
the AIRS database as of the date of this report. The data do not necessarily represent 1990
base year emissions for these sources and areas.
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Appendix A-2. Continued.
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305.2 3292.1 88

294.1 3290.0 8 8

300.4 3288.3 8 8 5 7 8 45 7 8 4

281.8 3207.4 5 1 9 5

281.1 3287.4 4 6 4 0

340.3 3393.3 4 7 6 6

203.7 3209.4 4662

290.4 3291.0

340.3 3393.3

304.8 3292.1

315.1 3299.3

a 5a 5

6 5

88

aa

88

88

8 8

8 5

4 5 6 8

4 5 5 1

4 1 7 2

3 5 4 5

T O N S /T O N S /
Y E A RY E A R

--mf-ee--mf-ee

13079

12927

% O F  % O F  CUnXCUnX
T O T A L  T O T A LT O T A L  T O T A L
- - - - -- - - - - __---__---

1 3 . 11 3 . 1 1 3 . 11 3 . 1

1 2 . 91 2 . 9 26.0

5.8 31.6

5.2 37.0

4 . 84 . 8 4 1 . 94 1 . 9

4.7 46.7

4.6 51.4

4.5 55.9

4.5 60.5

4.1 64.7

3.5 68.2
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Appendix A-3. Continued.

D A T E  D A T E  03/20/9203/20/92

P A G E :  2P A G E :  2
E M I S S I O N  R A N K I N G  F O R  A  P O L L U T A N T :  V O CE M I S S I O N  R A N K I N G  F O R  A  P O L L U T A N T :  V O C // P R O G R A M :  A F P 6 3 4P R O G R A M :  A F P 6 3 4

============== 7======7====== - - - - -- - - - -==~========-----====F====================================~========-----====F================================== =DPI=f=xffft====DPI=f=xffft=== f~=f=============================================~f~=f=============================================~

T O T A L  E M I S S I O N S :T O T A L  E M I S S I O N S : 9 9 7 0 8  (9 9 7 0 8  ( T O N ST O N S // Y E A RY E A R )) A R C H I V E  Y E A R :  N / AA R C H I V E  Y E A R :  N / A T O T A L  P L A N TT O T A L  P L A N T

E S TE S T EMISSIONS
______________________f

R A N KR A N K R E G I O NR E G I O N
_____e

1 2

1 31 3

1 41 4

1 51 5

1 61 6

1 7

1 81 8

1 9

2 02 0

2 1

2 2

S T A T E  A Q C R  C O U N T Y  P L A N TS T A T E  A Q C R  C O U N T Y  P L A N T
------

0 60 6

0 60 6

0 60 6

0 60 6

0 60 6

0 60 6

0 60 6

4 84 8 2 1 62 1 6

4 84 8 2 1 62 1 6

4 84 8 2 1 62 1 6

4 84 8 2 1 62 1 6

4 84 8 2 1 62 1 6

4 84 8 2 1 62 1 6

4 8  - 2 1 64 8  - 2 1 6

0 60 6 4 8  2 1 64 8  2 1 6

0 60 6 4 8  2 1 64 8  2 1 6

0 60 6 4 84 8 2 1 62 1 6

0 60 6 4 84 8 2 1 62 1 6

201 0 1 7 80 1 7 8
0 0 1 7 80 0 1 7 8

201 0 0 0 30 0 0 3
0 0 0 0 30 0 0 0 3

2 0 12 0 1 0 0 6 50 0 6 5

0 0 0 6 50 0 0 6 5

2 0 12 0 1 0 0 1 80 0 1 8
0 0 0 1 80 0 0 1 8

2 0 12 0 1 0 0 0 60 0 0 6

0 0 0 0 60 0 0 0 6

2 0 12 0 1 0 2 4 80 2 4 8
0 0 2 4 80 0 2 4 8

2 0 12 0 1 0 0 9 20 0 9 2
0 0 0 9 20 0 0 9 2

2 0 12 0 1 0 0 0 80 0 0 8

0 0 0 0 80 0 0 0 8

201 0 0 7 50 0 7 5
0 0 0 7 50 0 0 7 5

2 0 12 0 1 0 0 4 80 0 4 8
0 0 0 4 80 0 0 4 8

2 0 12 0 1 0 0 3 30 0 3 3
0 0 0 3 30 0 0 3 3

Y E A R  O FY E A R  O F
N A M E / A D D R E S SN A M E / A D D R E S S UTMHUTMH UTMVUTMV  E M I S S I O N S E M I S S I O N S
___________f_f_*_*_f____________________  ------ ------ ---------
I S K  B I O T E C H  C O R P O R A TI S K  B I O T E C H  C O R P O R A T
2 2 3 9  2 2 3 9  HADENHADEN  R O A D R O A D
P A S A D E N AP A S A D E N A

H O E C H S T  C E L A N E S E  C H EH O E C H S T  C E L A N E S E  C H E
9 5 0 2  9 5 0 2  BAYPORTBAYPORT  R O A D R O A D
P A S A D E N AP A S A D E N A
PHIBROPHIBRO  R E F I N I N G   R E F I N I N G  INC

9 7 0 1  M A N C H E S T E R9 7 0 1  M A N C H E S T E R
HOUSTDNHOUSTDN
C H E V R O N  C H E M I C A L  C H E V R O N  C H E M I C A L  COnCOn
9 5 0 0  I H - 1 0  E A S T9 5 0 0  I H - 1 0  E A S T
BAYTOUNBAYTOUN
C R O W N  C E N T R A L  P E T R O LC R O W N  C E N T R A L  P E T R O L

111 R E D  B L U F F  R O A DR E D  B L U F F  R O A D
H O U S T O NH O U S T O N
P A K T A N K  C O R P O R A T I O NP A K T A N K  C O R P O R A T I O N
2 7 5 9  B A T T L E G R O U N D  R O2 7 5 9  B A T T L E G R O U N D  R O

D E E R  P A R KD E E R  P A R K
G A T X  T E R M I N A L S  C O R P OG A T X  T E R M I N A L S  C O R P O
5 3 0  N O R T H  5 3 0  N O R T H  UITTERUITTER  S T R S T R
P A S A D E N AP A S A D E N A
FINAFINA   OIL A N D  A N D  CHEMICACHEMICA

HIGHUAYHIGHUAY  1 3 4   1 3 4  &&  M I L L E R M I L L E R
L A  P O R T EL A  P O R T E
LYONDELLLYONDELL  P E T R O C H E M I C P E T R O C H E M I C
62606260   SHLEDDNSHLEDDN  R O A D R O A D

CHANNELVIEWCHANNELVIEW
P H I L L I P S  6 6  C O M P A N YP H I L L I P S  6 6  C O M P A N Y
HWYHWY  2 5 5  A T  J E F F E R S O N 2 5 5  A T  J E F F E R S O N

P A S A D E N AP A S A D E N A
REICHHOLDREICHHOLD  C H E M I C A L S C H E M I C A L S

1 5 0 3  1 5 0 3  HADENHADEN
H O U S T O NH O U S T O N

2 9 0 . 52 9 0 . 5 3 2 9 4 . 33 2 9 4 . 3 8 88 8

T O N S /T O N S /
Y E A RY E A R

--   --   --   --   --   --   --

3 1 3 23 1 3 2

3 0 0 . 23 0 0 . 2 3 2 7 8 . 63 2 7 8 . 6 8 58 5 2 0 5 42 0 5 4

0 . 00 . 0 0 . 00 . 0 8 88 8 1 7 4 31 7 4 3

314.9314.9 3 3 0 0 . 43 3 0 0 . 4 8 88 8 1 4 0 51 4 0 5

2 8 6 . 72 8 6 . 7 3 2 9 0 . 13 2 9 0 . 1 8 88 8 1 3 9 81 3 9 8

2 9 7 . 22 9 7 . 2 3 2 9 2 . 03 2 9 2 . 0 8 58 5 1 3 6 41 3 6 4

2 8 7 . 02 8 7 . 0 3 2 9 6 . 03 2 9 6 . 0 8 58 5 1 3 6 01 3 6 0

298.1 3 2 9 0 . 53 2 9 0 . 5 8 88 8 1 3 1 41 3 1 4

2 9 6 . 02 9 6 . 0 8 88 8 1 2 7 31 2 7 3

2 8 9 . 02 8 9 . 0

2 8 8 . 42 8 8 . 4

3 3 0 1 . 73 3 0 1 . 7

3 2 9 0 . 43 2 9 0 . 4

3 2 9 4 . 73 2 9 4 . 7

8 88 8 1 2 2 71 2 2 7

8 58 5 1 1 5 71 1 5 7

%  O F%  O F C U M  C U M  XX
T O T A L  T O T A LT O T A L  T O T A L
- - - - -- - - - - _ _ _ _ __ _ _ _ _

3 . 13 . 1 7 1 . 4

2 . 0 7 3 . 47 3 . 4

1 . 71 . 7 7 5 . 27 5 . 2

1 . 41 . 4 7 6 . 67 6 . 6

1 . 41 . 4 7 8 . 07 8 . 0

1 . 31 . 3 7 9 . 47 9 . 4

1 . 31 . 3 8 0 . 7

1 . 31 . 3 8 2 . 18 2 . 1

1 . 21 . 2 8 3 . 38 3 . 3

1 . 21 . 2 8 4 . 68 4 . 6

1 . 11 . 1 8 5 . 78 5 . 7
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APPENDIX B

SAMPLE AIRS AREA AND MOBILE SOURCE @MS)-PC  REPORTS

This appendix contains a sample report printout from the AM!&PC  database.
Several example pages are provided for AMS Report AMSR6100  - Detailed Inventory
Report. This report illustrates an example of the tied  form report that is available in AMS-
PC. The examples shown in the appendix were extracted from Version 2.0 of AMS-PC just
released. The report illustrates a useful way to summarize and present base year area source
data for the inventory documentation report.
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Appendix B. AM-PC  Repoti  AMSRdloO  - Detailed  Inventory Report

D A T E :  D A T E :  03/26/9203/26/92 A R E A  A N D  M O B I L E  S O U R C E  A R E A  A N D  M O B I L E  S O U R C E  --  P C P C P A G E :  2P A G E :  2
I N V E N T O R Y  R E P O R TI N V E N T O R Y  R E P O R T P G M :P G M :   AMSR6100AMSR6100

_-----______-______------------------------------------------*----------------------------------------------------------------------_-----______-______------------------------------------------*----------------------------------------------------------------------

I N V E N T O R Y  T Y P E :  B A S E  Y E A RI N V E N T O R Y  T Y P E :  B A S E  Y E A R D E T A I L E D  I N V E N T O R Y  R E P O R TD E T A I L E D  I N V E N T O R Y  R E P O R T B A S E  Y E A R :  1 9 9 0B A S E  Y E A R :  1 9 9 0
P R O V I D E R . . . . . . :  S T A T EP R O V I D E R . . . . . . :  S T A T E E x a m p l e  E x a m p l e  AMSAMS  R e p o r t  P r i n t o u t s R e p o r t  P r i n t o u t s
__-----______-_____-----------------------------------------------------------------------------------------------------------------__-----______-_____-----------------------------------------------------------------------------------------------------------------

S T A T E :S T A T E : N C  N C  (37) --  N O R T H  C A R O L I N A N O R T H  C A R O L I N A
C O U N T Y :  2 1  C O U N T Y :  2 1  --   BUNCOHBEBUNCOHBE C I T Y :  6 1 4 0  C I T Y :  6 1 4 0  --  B L A C K  M O U N T A I N B L A C K  M O U N T A I N Z O N E :  0 0 0 0Z O N E :  0 0 0 0

__--f_________--f_______   CATEGORYCATEGORY   DATADATA   ___-----_______--f_____-----_______--f__ ___--f____________--f_________ P O L L U T A N T  D A T AP O L L U T A N T  D A T A ----*____-----_____-__----*____-----_____-__

S O U R C E  C A T E G O R Y :  S O U R C E  C A T E G O R Y :  24/25/010/00024/25/010/000 P O L L U T A N T :  V O C  P O L L U T A N T :  V O C  (43104)-VOLATILE(43104)-VOLATILE  O R G A N I C  C O M P O U N D S O R G A N I C  C O M P O U N D S
L i t h o g r a p h y  - -  T o t a l :  A l l  S o l v e n t  T y p e sL i t h o g r a p h y  - -  T o t a l :  A l l  S o l v e n t  T y p e s EMISSION T Y P E :  A C  T Y P E :  A C  --  A C T U A L A C T U A L

A C T I V I T YA C T I V I T Y V A L U EV A L U E U N I T SU N I T S

L E V E LL E V E L 350,100. 3 7 4 - P e r s o n s3 7 4 - P e r s o n s
L E V E L  L I M I T  :L E V E L  L I M I T  :
N E W  C O N T R O L S :N E W  C O N T R O L S : +t++++t+++

G R O W T H  F A C T O R  :  G R O W T H  F A C T O R  :  ++ + . I ++ + + . I +
H E Y  C O N T R O L S  H E Y  C O N T R O L S  :: +I++++I+++

A S H  C O N T E N T ( % )  :A S H  C O N T E N T ( % )  :
S U L F U R  C O N T E N T ( % ) :S U L F U R  C O N T E N T ( % ) :
F U E L  L O A D I N GF U E L  L O A D I N G :  N / A:  N / A

D A Y S  P E R  W E E KD A Y S  P E R  W E E K :  5  W E E K S  P E R  Y E A R :  5 2:  5  W E E K S  P E R  Y E A R :  5 2

C A T E G O R Y  C O M M E N TC A T E G O R Y  C O M M E N T

P R O C E S SP R O C E S S V A L U EV A L U E U N I T SU N I T S C A L CC A L C

0  N o t  A p p l i c a b l e0  N o t  A p p l i c a b l e A N N U A L  A N N U A L  EMISSIONS : 174.09632 T o n s / Y e a rT o n s / Y e a r XX
E M I S S I O N  F A C T O RE M I S S I O N  F A C T O R 1 . 3  1 . 3  565-lb/person565-lb/person ( S / C )( S / C )
E H I S S I O N  F A C T O R  L I M I T :  E H I S S I O N  F A C T O R  L I M I T :  ###X########X#####

N E W  C O N T R O L SN E W  C O N T R O L S --

R E A C T I V I T Y  R E A C T I V I T Y  ( X )( X ) 0 . 0 00 . 0 0

------------___-----_------------___-----_   CONTROLSCONTROLS   __----f______--__________----f______--________

S I P  R U L E  S I P  R U L E  IN P L A C E  :  R - R A C TP L A C E  :  R - R A C T Y E A R  R E G U L A T E D :  1 9 8 5Y E A R  R E G U L A T E D :  1 9 8 5
R U L E  E F F E C T I V E N E S S :R U L E  E F F E C T I V E N E S S : Y E A R  M O D I F I E D  Y E A R  M O D I F I E D  :: 1 9 8 5 1 9 8 5
R U L E  P E N E T R A T I O N  :  5 0 . 0  ( S / C )  C O N T R O L  E F F  :  5 8 . 7 4  ( S / C )R U L E  P E N E T R A T I O N  :  5 0 . 0  ( S / C )  C O N T R O L  E F F  :  5 8 . 7 4  ( S / C )

C T G  C L A S SC T G  C L A S S ++++++

P O L L U T A N T  C O M M E N TP O L L U T A N T  C O M M E N T

T h i s  i s  a '  T h i s  i s  a '  litholitho  p l a n t . p l a n t . V O C  e m i s s i o n s  e s t i m a t e d  f r o m  V O C  e m i s s i o n s  e s t i m a t e d  f r o m  HeatsetHeatset  L i t h o g r a p h y  o n l y . L i t h o g r a p h y  o n l y .

----------------------------------------------------------pERIOD DATA----------------------------------------------------------

P E R I O D :  P O  P E R I O D :  P O  --  P e a k  O z o n e  S e a s o n P e a k  O z o n e  S e a s o n

M O N T HM O N T H

B E G  B E G  --  E N D E N D
J U N  J U N  --  A U G A U G

PER100PER100
THRUPUT(%)THRUPUT(%)

25.O(S/C)

A D J U S T M E N T  F A C T O R SA D J U S T M E N T  F A C T O R S
WKDAY(X)WKDAY(X) S A T ( % )S A T ( % ) S U N ( % )S U N ( % )

(/I

P E R I O D  E M I S S I O N S  :  1 . 3 3 9 . 2 0 2P E R I O D  E M I S S I O N S  :  1 . 3 3 9 . 2 0 2
EHISSEHISS  F A C T O R   F A C T O R  : ': ' 1 . 3  1 . 3  565-lb/person565-lb/person
HISS F A C T O R  L I M I T :F A C T O R  L I M I T : 0 . 00 . 0

L I M I T - N E W  C T R L S :L I M I T - N E W  C T R L S :

( S / C )( S / C )

I N T E R V A L  C O D E :  I N T E R V A L  C O D E :  II
S T A R T  H O U R :  X XS T A R T  H O U R :  X X
I N T E R V A L  E M I S S I O N S :  I N T E R V A L  E M I S S I O N S :  --

I N T E R V A L  T H R U P U T  :  9 9 9 . 9  ( X / X )I N T E R V A L  T H R U P U T  :  9 9 9 . 9  ( X / X )

II   --  I n d i c a t e s  m i s s i n g  d a t a I n d i c a t e s  m i s s i n g  d a t a +fc~+fc~   --  I n d i c a t e s  n o t  a v a i l a b l e  i n  A M S - P C I n d i c a t e s  n o t  a v a i l a b l e  i n  A M S - P C
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Appendix B. Continued.

D A T E :  D A T E :  h/26/92h/26/92 A R E A  A N D  M O B I L E  S O U R C E  A R E A  A N D  M O B I L E  S O U R C E  --  P C P C P A G E :  1P A G E :  1

I N V E N T O R Y  R E P O R TI N V E N T O R Y  R E P O R T P G M :P G M :   AMSR6100AMSR6100
___________-_--_____----------------------------------------------*-----------------------------------------------------------------___________-_--_____----------------------------------------------*-----------------------------------------------------------------

I N V E N T O R Y  T Y P E :  B A S E  Y E A RI N V E N T O R Y  T Y P E :  B A S E  Y E A R D E T A I L E D  I N V E N T O R Y  R E P O R TD E T A I L E D  I N V E N T O R Y  R E P O R T B A S E  Y E A R :  1 9 9 0B A S E  Y E A R :  1 9 9 0

P R O V I D E R . . . . . . :  S T A T EP R O V I D E R . . . . . . :  S T A T E E x a m p l e  A H S  R e p o r t  P r i n t o u t sE x a m p l e  A H S  R e p o r t  P r i n t o u t s
----_____---------__-----------------------------------------------*--------------------------------------------------------------------_____---------__-----------------------------------------------*----------------------------------------------------------------

S T A T E :  N C  ( 3 7 )  S T A T E :  N C  ( 3 7 )  --  N O R T H  C A R O L I N A N O R T H  C A R O L I N A

C O U N T Y :C O U N T Y : 2 1  2 1  --   BUNCOMEEBUNCOMEE C I T Y :  6 1 4 0  C I T Y :  6 1 4 0  --  B L A C K  M O U N T A I N B L A C K  M O U N T A I N Z O N E :  0 0 0 0Z O N E :  0 0 0 0

____________ CATEGORY  DATA  s---------------+--w --------_______ P O L L U T A N T  D A T AP O L L U T A N T  D A T A ________--_________---________--_________---

S O U R C E  C A T E G O R Y :  S O U R C E  C A T E G O R Y :  21/04/006/00021/04/006/000 P O L L U T A N T :  C O  P O L L U T A N T :  C O  (42101)-CARBON(42101)-CARBON  M O N O X I D E M O N O X I D E
N a t u r a l  G a s  - -  T o t a l :  A l l  N a t u r a l  G a s  - -  T o t a l :  A l l  CombustorCombustor  T y p e s T y p e s E M I S S I O N  T Y P E :  A C  E M I S S I O N  T Y P E :  A C  --  A C T U A L A C T U A L

A C T I V I T YA C T I V I T Y V A L U EV A L U E U N I T SU N I T S P R O C E S SP R O C E S S V A L U EV A L U E U N I T SU N I T S C A L (C A L (

L E V E LL E V E L 1 0 9 , 9 5 3 .  1 0 9 , 9 5 3 .  258-10*6258-10*6  C u b i c  F e e t  1  B u r n e d C u b i c  F e e t  1  B u r n e d

L E V E L  L I M I T  :L E V E L  L I M I T  :
N E W  C O N T R O L S :N E W  C O N T R O L S : +-+-

G R O W T H  F A C T O R  :G R O W T H  F A C T O R  : --

N E W  C O N T R O L S  :N E W  C O N T R O L S  : --

A S H  C O N T E N T ( % )  :A S H  C O N T E N T ( % )  :
S U L F U R  S U L F U R  C O N T E N T ( % ) :C O N T E N T ( % ) :

F U E L  L O A O I N GF U E L  L O A O I N G :  N / A:  N / A
D A Y S  P E R  W E E KD A Y S  P E R  W E E K :  7:  7 W E E K S  P E R  Y E A R :  5 2W E E K S  P E R  Y E A R :  5 2

A N N U A L  E M I S S I O N SA N N U A L  E M I S S I O N S ::  1,099.531,099.53  T o n s / Y e a r T o n s / Y e a r XX

E M I S S I O N  F A C T O RE M I S S I O N  F A C T O R 20. 522-lb/lo'6522-lb/lo'6  c u b i c   c u b i c  fe(S/C)fe(S/C)
E M I S S I O N  F A C T O R  L I M I T :  E M I S S I O N  F A C T O R  L I M I T :  ########I########I

N E W  C O N T R O L SN E W  C O N T R O L S --

REACTIVI.TYREACTIVI.TY  ( % ) ( % ) 1 0 0 . 0 01 0 0 . 0 0 ( E / N )( E / N )

---------------------  CONTROLS _______-----_-f________

S I P  R U L E  I N  P L A C E  :  N - N O N ES I P  R U L E  I N  P L A C E  :  N - N O N E Y E A R  Y E A R  R E G U L A T E D :R E G U L A T E D : N/AN/A
R U L E  E F F E C T I V E N E S S :R U L E  E F F E C T I V E N E S S : Y E A R  Y E A R  MOOIFIEDMOOIFIED  : : N/AN/A

R U L E  P E N E T R A T I O N  :R U L E  P E N E T R A T I O N  : N / AN / A C O N T R O L  C O N T R O L  EFFEFF :  :  ##########

C T G  C L A S S  :  C T G  C L A S S  :  ++++++

C A T E G O R Y  C O M M E N TC A T E G O R Y  C O M M E N T P O L L U T A N T  C O M M E N TP O L L U T A N T  C O M M E N T

R e s i d e n t i a l  N a t u r a l  G a s  C o m b u s t i o n .  A c t i v i t y  d a t a  R e s i d e n t i a l  N a t u r a l  G a s  C o m b u s t i o n .  A c t i v i t y  d a t a  yasyas
o b t a i n e d  f r o m  B l a c k  M o u n t a i n  N a t u r a l  G a s ,  I n c .  1 9 9 0  d a t a .o b t a i n e d  f r o m  B l a c k  M o u n t a i n  N a t u r a l  G a s ,  I n c .  1 9 9 0  d a t a .

E m i s s i o n  f a c t o r  d a t a  s o u r c e :  A P - 4 2 .E m i s s i o n  f a c t o r  d a t a  s o u r c e :  A P - 4 2 .

P E R I O D :  P C  P E R I O D :  P C  --  P e a k  C O  S e a s o n P e a k  C O  S e a s o n

M O N T HM O N T H

B E G  B E G  --   E N 0E N 0
O E C  O E C  --   F E BF E B

P E R 1 0 0P E R 1 0 0
THRUPUT(X)THRUPUT(X)

6o.D(s/c)6o.D(s/c)

A D J U S T M E N T  F A C T O R SA D J U S T M E N T  F A C T O R S
WKOAY(%)WKOAY(%) S A T ( % )S A T ( % ) S U N ( % )S U N ( % )

(/I(/I

P E R I O D  E M I S S I O N S  :  P E R I O D  E M I S S I O N S  :  14.U99.29
EHISS F A C T O RF A C T O R 2 0 .  2 0 .  522-lb/lo"6522-lb/lo"6  c u b i c  f e c u b i c  f e
EMISSEMISS  F A C T O R  L I M I T : F A C T O R  L I M I T : 0 . 00 . 0

L I M I T - N E W  C T R L S :L I M I T - N E W  C T R L S :

(/I(/I

II   --  I n d i c a t e s  m i s s i n g   I n d i c a t e s  m i s s i n g  d a t ad a t a + - I + + ++ - I + + +   --  I n d i c a t e s  n o t  a v a i l a b l e  i n   I n d i c a t e s  n o t  a v a i l a b l e  i n  AWS-PCAWS-PC

I N T E R V A L  C O D E :  I N T E R V A L  C O D E :  ##
S T A R T  H O U R :  X XS T A R T  H O U R :  X X
I N T E R V A L  E M I S S I O N S :  I N T E R V A L  E M I S S I O N S :  --
I N T E R V A L  I N T E R V A L  T H R U P I J TT H R U P I J T  :  9 9 9 . 9  ( X / X ) :  9 9 9 . 9  ( X / X )



Appendix B. Continued.

D A T E :  D A T E :  03/26/9203/26/92 A R E A  A N D  M O B I L E  S O U R C E  A R E A  A N D  M O B I L E  S O U R C E  --  P C P C P A G E :  4P A G E :  4
I N V E N T O R Y  R E P O R TI N V E N T O R Y  R E P O R T P G M :P G M :  A M S R 6 1 0 0 A M S R 6 1 0 0

------______--------____________________------------------------------------------------------------------*-------------------------------______--------____________________------------------------------------------------------------------*-------------------------

I N V E N T O R Y  T Y P E :  B A S E  Y E A RI N V E N T O R Y  T Y P E :  B A S E  Y E A R D E T A I L E D  I N V E N T O R Y  R E P O R TD E T A I L E D  I N V E N T O R Y  R E P O R T B A S E  Y E A R :  1 9 9 0B A S E  Y E A R :  1 9 9 0
P R O V I D E R . . . . . . :  S T A T EP R O V I D E R . . . . . . :  S T A T E E x a m p l e  E x a m p l e  AWReportAWReport  P r i n t o u t s P r i n t o u t s
------------------______________________--------------------------------------------------------------------------------------------------------------______________________--------------------------------------------------------------------------------------------

S T A T E :  N C  ( 3 7 )  S T A T E :  N C  ( 3 7 )  --  N O R T H  C A R O L I N A N O R T H  C A R O L I N A
C O U N T Y :C O U N T Y : 5 7  5 7  --  D A V I D S O N D A V I D S O N C I T Y :  0 0 0 0 0C I T Y :  0 0 0 0 0 Z O N E :  0 0 0 0Z O N E :  0 0 0 0

______------______------   CATEGORYCATEGORY   OATAOATA   -------------------f-------------------f f+f*f___-------f+f*f___------- P O L L U T A N T  D A T AP O L L U T A N T  D A T A --ff________________----ff________________--

S O U R C E  C A T E G O R Y :  S O U R C E  C A T E G O R Y :  28/01/500/00028/01/500/000
A g r i c u l t r u a l  F i e l d  B u r n i n g  - -  T o t a lA g r i c u l t r u a l  F i e l d  B u r n i n g  - -  T o t a l

P O L L U T A N T :  V O C  P O L L U T A N T :  V O C  (43104)-VOLATILE(43104)-VOLATILE   ORGANIC,COMPOUNDSORGANIC,COMPOUNDS
E M I S S I O N  T Y P E :  A C  E M I S S I O N  T Y P E :  A C  --  A C T U A L A C T U A L

A C T I V I T YA C T I V I T Y V A L U EV A L U E U N I T SU N I T S

L E V E LL E V E L 4 . 5 0 0 .  3 0 1 - A c r e s  B u r n e d4 . 5 0 0 .  3 0 1 - A c r e s  B u r n e d
L E V E L  L I M I T  :L E V E L  L I M I T  :
N E V  C O N T R O L S :N E V  C O N T R O L S : --

GR O V T H  F A C T O R  :  G R O V T H  F A C T O R  :  --

N E W  C O N T R O L S  :N E W  C O N T R O L S  : +++I++++I+

A S H  C O N T E N T ( % )  :A S H  C O N T E N T ( % )  :
S U L F U R  C O N T E N T ( % ) :S U L F U R  C O N T E N T ( % ) :
F U E L  L O A D I N G  :F U E L  L O A D I N G  : 1.9 8 0 18 0 1
D A Y S  P E R  W E E KD A Y S  P E R  W E E K :7:7 W E E K S  P E R  Y E A R :  5 2W E E K S  P E R  Y E A R :  5 2

C A T E G O R Y  C O M M E N TC A T E G O R Y  C O M M E N T

P R O C E S SP R O C E S S V A L U EV A L U E U N I T SU N I T S C A L CC A L C

1  B u r n e d1  B u r n e d A N N U A L  E M I S S I O N S  :A N N U A L  E M I S S I O N S  : 7 2 . 6 7 5  T o n s / Y e a r7 2 . 6 7 5  T o n s / Y e a r XX
E M I S S I O N  F A C T O RE M I S S I O N  F A C T O R 1 7 .  1 7 .  510-lb/ton510-lb/ton ( S / C )( S / C )
E M I S S I O N  F A C T O R  L I M I T :  E M I S S I O N  F A C T O R  L I M I T :  ###I########I#####

NEWNEW  C O N T R O L S C O N T R O L S --

RE A C T I V I T Y  ( % )  :R E A C T I V I T Y  ( % )  : 0 . 0 00 . 0 0

-----f____________--f-----f____________--f   CONTROLSCONTROLS   ____________f_________i____________f_________i

S I P  R U L E  I N  P L A C E  :  N - N O N ES I P  R U L E  I N  P L A C E  :  N - N O N E Y E A R  R E G U L A T E D :Y E A R  R E G U L A T E D : N / AN / A
R U L E  E F F E C T I V E N E S S :R U L E  E F F E C T I V E N E S S : Y E A R  M O D I F I E D  :Y E A R  M O D I F I E D  : N/AN/A

( S / C )( S / C ) R U L E  P E N E T R A T I O N  :R U L E  P E N E T R A T I O N  : N/AN/A C O N T R O L  E F FC O N T R O L  E F F :  :  ##########
C T G  C L A S S  :  C T G  C L A S S  :  ft+ft+

P O L L U T A N T  C O M M E N TP O L L U T A N T  C O M M E N T

A c t i v i t y  l e v e l  d a t a  o b t a i n e d  A c t i v i t y  l e v e l  d a t a  o b t a i n e d  frwnfrwn  D a v i d s o n  C o u n t y  A g r i c u l D a v i d s o n  C o u n t y  A g r i c u l
t u r a l  E x t e n s i o n  S e r v i c e .  1 9 9 0 .  F u e l  L o a d i n g  f a c t o r  o b t a it u r a l  E x t e n s i o n  S e r v i c e .  1 9 9 0 .  F u e l  L o a d i n g  f a c t o r  o b t a i
n e d  f r o m  A P - 4 2 .n e d  f r o m  A P - 4 2 .

----------------------------------------------------------pERIOo DATA----------------------------------------------------------

P E R I O D :  P O  P E R I O D :  P O  --  P e a k  O z o n e  S e a s o n P e a k  O z o n e  S e a s o n

M O N T HM O N T H
B E G  B E G  --  E N D E N D
JUNJUN   --   AUGAUG

PER100PER100
THRUPUT(X)THRUPUT(X)

lO.O(S/C)lO.O(S/C)

A D J U S T M E N T  F A C T O R SA D J U S T M E N T  F A C T O R S
VKOAY(%)VKOAY(%) S A T ( % )S A T ( % ) S U N ( % )S U N ( % )

((  II   11

P E R I O D  E M I S S I O N S  :  P E R I O D  E M I S S I O N S  :  399.31318

EHISSEHISS  F A C T O R F A C T O R 1 7 .  1 7 .  510-lb/ton510-lb/ton
EMISSEMISS  F A C T O R  L I M I T : F A C T O R  L I M I T : 0 . 00 . 0

LIHITANEVLIHITANEV  C T R L S : C T R L S :

( S / C )( S / C )

I N T E R V A L  C O O E :  I N T E R V A L  C O O E :  ##

S T A R T  H O U R :  X XS T A R T  H O U R :  X X
I N T E R V A L  E M I S S I O N S :  I N T E R V A L  E M I S S I O N S :  ++++++++++
I N T E R V A L  T H R U P U T  :  9 9 9 . 9  ( X / X )I N T E R V A L  T H R U P U T  :  9 9 9 . 9  ( X / X )

##   --  I n d i c a t e s  m i s s i n g  d a t a I n d i c a t e s  m i s s i n g  d a t a ++I+++I+   --  I n d i c a t e s  n o t  a v a i l a b l e  i n  A M S - P C I n d i c a t e s  n o t  a v a i l a b l e  i n  A M S - P C
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Appendix B. Continued.

D A T E :  D A T E :  03/26/9203/26/92 A R E A  A N D  A R E A  A N D  NOBILENOBILE  S O U R C E   S O U R C E  --  P C P C P A G E :  1 2P A G E :  1 2
I N V E N T O R Y  R E P O R TI N V E N T O R Y  R E P O R T P G H :  P G H :  AMSR6100AMSR6100

_________________-------------------------------------------------------------------------------------------------------------------_________________-------------------------------------------------------------------------------------------------------------------

I N V E N T O R Y  T Y P E :  B A S E  Y E A RI N V E N T O R Y  T Y P E :  B A S E  Y E A R D E T A I L E D  I N V E N T O R Y  R E P O R TD E T A I L E D  I N V E N T O R Y  R E P O R T B A S E  Y E A R :  1 9 9 0B A S E  Y E A R :  1 9 9 0
P R O V I D E R . . . . . . :  S T A T EP R O V I D E R . . . . . . :  S T A T E E x a m p l e  A M S  R e p o r t  P r i n t o u t sE x a m p l e  A M S  R e p o r t  P r i n t o u t s

S T A T E :  T N  ( 4 7 )  S T A T E :  T N  ( 4 7 )  --  T E N N E S S E E T E N N E S S E E
C O U N T Y :C O U N T Y : 3 7  3 7  --  D A V I D S O N D A V I D S O N C I T Y :  0 0 0 0 0C I T Y :  0 0 0 0 0 Z O N E :  0 0 0 0Z O N E :  0 0 0 0

_ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _  CATEGORYCATEGORY   OATAOATA   _-------------------_------------------- _-----_______--_-----_______-- P O L L U T A N T  D A T AP O L L U T A N T  D A T A - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - -

S O U R C E  C A T E G O R Y :  S O U R C E  C A T E G O R Y :  25/01/060/05325/01/060/053 P O L L U T A N T :  V O C  P O L L U T A N T :  V O C  (43104)-VOLATILE(43104)-VOLATILE  O R G A N I C  C O M P O U N D S O R G A N I C  C O M P O U N D S

G a s o l i n e  S e r v i c e  S t a t i o n s  - -  S t a g e  1 :  B a l a n c e d  S u bG a s o l i n e  S e r v i c e  S t a t i o n s  - -  S t a g e  1 :  B a l a n c e d  S u b E M I S S I O N  T Y P E :  A C  E M I S S I O N  T Y P E :  A C  --  A C T U A L A C T U A L

A C T I V I T YA C T I V I T Y V A L U EV A L U E U N I T SU N I T S

L E V E L  :L E V E L  : 4 9 4 . 4 3 0 .  4 9 4 . 4 3 0 .  252-10-3252-10-3  G a l l o n s G a l l o n s

L E V E L  L I M I T  :L E V E L  L I M I T  :
HENHEN  C O N T R O L S : C O N T R O L S : --

GR O V T H  F A C T O R  :  G R O V T H  F A C T O R  :  +++tt+++tt
N E W  C O N T R O L S  :N E W  C O N T R O L S  : --

A S H  C O N T E N T ( % )  :A S H  C O N T E N T ( % )  :
S U L F U R  C O N T E N T ( % ) :S U L F U R  C O N T E N T ( % ) :
F U E L  L O A D I N GF U E L  L O A D I N G :  N / A:  N / A
D A Y S  P E R  W E E KD A Y S  P E R  W E E K :  7:  7 W E E K S  P E R  Y E A R :  5 2W E E K S  P E R  Y E A R :  5 2

C A T E G O R Y  C O M M E N TC A T E G O R Y  C O M M E N T

P R O C E S SP R O C E S S

4  T h r o u g h p u t4  T h r o u g h p u t

V A L U EV A L U E U N I T SU N I T S C A L CC A L C

A N N U A L  E M I S S I O N SA N N U A L  E M I S S I O N S :: 2 7 . 6 4 8 5 2 5  T o n s / Y e a r 2 7 . 6 4 8 5 2 5  T o n s / Y e a r XX

E M I S S I O N  F A C T O RE M I S S I O N  F A C T O R 0 . 3  0 . 3  516-lb/IO*3516-lb/IO*3  g a l l o n s  ( S / C ) g a l l o n s  ( S / C )
E M I S S I O N  F A C T O R  L I M I T :  E M I S S I O N  F A C T O R  L I M I T :  #####t#tl#####t#tl

N E W  C O N T R O L SN E W  C O N T R O L S --

REAC T I V I T Y  R E A C T I V I T Y  (X)( X )  : : 1 0 0 . 0 01 0 0 . 0 0 ( E / N )( E / N )

_f___-_____________f__f___-_____________f_   CONTROLSCONTROLS  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

S I P  R U L E  I N  P L A C E  :  R - R A C TS I P  R U L E  I N  P L A C E  :  R - R A C T Y E A R  R E G U L A T E D :  Y E A R  R E G U L A T E D :  ##et##et
R U L E  E F F E C T I V E N E S S :  0 8 0 . 0  ( S / C )  Y E A R  M O D I F I E D  :  R U L E  E F F E C T I V E N E S S :  0 8 0 . 0  ( S / C )  Y E A R  M O D I F I E D  :  liltlilt
R U L E  P E N E T R A T I O N  :  8 0 . 0  ( S / C )  C O N T R O L  E F FR U L E  P E N E T R A T I O N  :  8 0 . 0  ( S / C )  C O N T R O L  E F F :  9 8 . 0 0  ( S / C ):  9 8 . 0 0  ( S / C )

C T G  C L A S S  :  C T G  C L A S S  :  +I++I+

P O L L U T A N T  C O M M E N TP O L L U T A N T  C O M M E N T

T e n n e s s e e  S t a t e  g a s  t a x  r e c o r d s  u s e d  t o  d e t e r m i n eT e n n e s s e e  S t a t e  g a s  t a x  r e c o r d s  u s e d  t o  d e t e r m i n e

a c t i v i t y  l e v e l  d a t a .  1 9 9 0 .a c t i v i t y  l e v e l  d a t a .  1 9 9 0 .

B a l a n c e d  S u b m e r g e d  f i l l i n g  c o n t r o l  B a l a n c e d  S u b m e r g e d  f i l l i n g  c o n t r o l  equipnt.equipnt.

----------------------------------------------------------pERIDO DATA----------------------------------------------------------

P E R I O D :  P O  P E R I O D :  P O  --  P e a k  O z o n e  S e a s o n P e a k  O z o n e  S e a s o n

M O N T HM O N T H P E R I O DP E R I O D

B E G  B E G  --  E N D E N D THRUPUT(%)THRUPUT(%)
J U N  J U N  --  A U G A U G 25.0(25.0(   //   ))

A D J U S T M E N T  F A C T O R SA D J U S T M E N T  F A C T O R S
WKOAY(%)WKOAY(%) S A T ( % )S A T ( % ) S U N ( % )S U N ( % )

(1)(1)

P E R I O D  E M I S S I O N S  :  4 0 7 . 4 9 7 2 5P E R I O D  E M I S S I O N S  :  4 0 7 . 4 9 7 2 5
E H I S S  F A C T O RE H I S S  F A C T O R . 3. 3   516-lb/lo*3516-lb/lo*3  g a l l o n s g a l l o n s
EMISSEMISS  F A C T O R  L I M I T : F A C T O R  L I M I T : 0 . 00 . 0

L I M I T - N E V  C T R L S :L I M I T - N E V  C T R L S :

(1)(1)

##   --  I n d i c a t e s  m i s s i n g  d a t a I n d i c a t e s  m i s s i n g  d a t a + + + I - ++ + + I - +   --  I n d i c a t e s  n o t  a v a i l a b l e  i n  A M S - P C I n d i c a t e s  n o t  a v a i l a b l e  i n  A M S - P C

I N T E R V A L  C O D E :  I N T E R V A L  C O D E :  ##
S T A R T  H O U R :  X XS T A R T  H O U R :  X X
I N T E R V A L  E M I S S I O N S :  I N T E R V A L  E M I S S I O N S :  --

I N T E R V A L  T H R U P U T  :  9 9 9 . 9  ( X / X )I N T E R V A L  T H R U P U T  :  9 9 9 . 9  ( X / X )
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